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GENERAL PURPOSE 


REFRIGERATOR CENTRIFUGES 


“MAGNUM”? 


| 2.4 litres total capacity. 


“MAJOR” Refrigerator (Mobile Model) “MAJOR” Refrigerator (Stationary Model) 
1,000 mi. maximum container size. es Capacity as Mobile Model but for 


4 litres total capacity. use with existing refrigeration. 


% Stainless steel bowls for easy 
cleaning and long life. 


% Cooling coils outside the centrifuge 
bowl. 


*% Hermetically sealed, trouble-free 
refrigeration units. 


Superspeed units giving 12,000 to 
20,000 r.p.m. 


These four MSE Refrigerator Centrifuge 
Models cover a speed range up to 6,000 
For High-Speed and Superspeed 
Refrigerated Centrifuging there are the 
Msk “High-Speed 17” Centrifuge ai, vou 
r.p.m.) and the MSE Superspeed “25” and 
Centrifuges (25,000 rp.m. and 
10,000 r.p.m, respectively). 


MEASURING AND SCIENTIFIC EQUIPMENT LIMITED 
Spenser Street, London, S.W.! Telephone: ViCtoria 5426 
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APIRANI-TYPE VACUUM GAUGE 


The LKB “‘Autovac”’ is a thermal (Pirani) 
high vacuum gauge which extends to 
higher pressures than those normally 
associated with this type of gauge. 

Its exceptional sensitivity and stability 
together with the development of three 
new gauge heads (suitable for fusing to 
all-glass and metal systems) makes this 
robust gauge a valuable instrument for 
the industrial market. 


* Continuous direct reading frem 
0.00! co 70 torr. 


WHICH 
EXTENDS TO 
HIGHER 

PRESSURES 


* One to four gauge heads served 
by control unit. 


* Completely automatic switching 
between two pressure ranges. 


* Gauge will switch to external 
apparatus at about 0.! torr. 
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two important 
factors to consider 
when ordering 
research 
biochemicals 


Nutritional 
Biochemicals 
Corporation 


Of course quality of product is still the prime factor. And 


N.B.Co. is world famous for its complete stocks of the finest 
quality and purest biochemicals. But time and money are 
very important, too. Being able to deliver your biochemicals 


almost instantly and at economical prices have made 
N.B.Co. the world’s number one Research Biochemicals 
House. Our stocks include Amino Acids « Peptides * Nucleo- 


proteins, Purines, Pyrimidines Vitamins Enzymes- 
Crystalline, Purified * Growth Factors * Steroid Hormones » 


Miscellaneous Biochemicals, 


21010 Miles Avenue + Cleveland 28, Ohio 


Send for our free October, 
1960 Catalog containing more 
than 2600 items. Fill out cou 
pon and maii today for your 
copy. 
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IF YOU COMPARE VALUES YOU WILL CHOOSE A PYE pH METER! 


Convenience in operation: precision: reliability; a wide choice of 
laboratory meters, electrodes and accessories—these factors and many 
more combine to make Pye pH meters the most widely used in 
Britain today. 


DYNACAP pH METER & MILLIVOLTMETER 


Cat. No. 11072 


Exceptional stability, 
linearity and accuracy are 
due to use of dynamic cap- 
acitor Seven extended 
ranges give equivalent scale 
length of 35” and discrim 
ination to at least 0.0OIpH 
or ImV. Temperature com- 
pensation, fully automatic 
and manual, provided on 
all ranges. Sufficient output 
to feed external devices 
totalling 100000 


Cat. No. 11602 UNIVERSAL pH METER & MILLIVOLTMETER 
AUTOTITRATOR-CONTROLLER The standard o meter in thousands of laboratories 


A precision instrument, incorporating two independent all over the world, this instrument is renowned for its 
difference amplitiers, which rapidly pays for itself as a stability, accuracy and reliability 

speedy routine titrator, or as a controller in pH or 

conductivity ptlot-scale processes 


and Conductivity 


CONDUCTANCE BRIDGE 


A precision instrument for general laboratory work, including 
analytical and quality control determinations. 0.1 micromho 
to 10 mhos is covered in four switched ranges with automatic 
frequency adjustment. Null point indication by cathode ray 
oscilloscope is fool-proof and speedy. Accuracy 0.2°,. 


W. G. PYE & CO. LIMITED 


GRANTA WORKS, P.O. BOX 60, CAMBRIDGE, ENGLAND 
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the full story. 


in this month’s 
‘‘PYREX GLASS?’ 


This is the ‘Article of the Month’ in the current issue of ‘Pyrex Glass’, a technical bulletin 
distributed free by James A. Jobling to all who are interested in the advances now being 
made in the development of Laboratory and Scientific glassware. ‘Pyrex Glass’ is published 
every two months, and each issue includes specially written articles. 


TO RECEIVE FREE COPIES OF ‘PYREX GLASS’ REGULARLY 


please complete this coupon and post it to us 


Pyrex’ is the registered trade mark of James A. Jobling & Co. Ltd 


To The Industrial Sales Department, James A. Jobling & Co. Ltd., Wear Glass Works, 


Sunderland. 


Please send [| copies of this issue of ‘Pyrex Glass’ and of all future issues, to: 


name (and department). ... 


address 
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INFRACORD 
Model 137 
Spectrophotometer 
Versatile, casy to 
nly three 


Manual settiny 


There are, we submit, several good reasons for instructing your 
research students and undergraduates in the use of Perkin- 
Elmer's Infracord Spectrophotometer: Firstly, they ar ‘more than 
likely to meet it in the jobs they vo to, and they should be familiar 
with it. Secondly it is a practical instrument—easy to demonstrate 
and easy to use. Finally, its price is most reasonable. We should 


like to send you full details. 


Perkin-Elmer 


ANALYTICAL INSTRUMENTS 


* Tele phone Beaconsfield 2020 
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Double-beam, aspherical opti 
Tully automatic operat 
Full range of accessori: 
Size: 274° x 17° x 84 
(70 x 43 x 22 cm ie 
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IT HAPPENED THIS MONTH... 
a glance at yesterday in relation to today 


IN FEBRUARY — (1914) — investigation of the chemical structure of nucle’ 
acids continues. Two years ago, Walter Jones (Johns Hopkins) reported the 
formation of guanylic acid from the hydrolytic action of pig pancreas on yeast 
nucleic acid, but this experiment “can be repeated with only occasional 
success. By substituting Lebedew's commercial yeast for pig pancreas, 
Jones and Richards have now developed a procedure “which involves no 
judgment on the part of the experimentor.” Since by this new method. guany lic 
acid is invariably obtained as an end product, it is definitely a constituent of 
yeast nucleic acid.! 

Though yeast nucleic acid is still the best source of nucleotides, the methods jor 
isolating them have improved immeasurably since 1914, By modern techniques 
employing specific enzymes and ion exchange chromatography, Schwarz Bo- 
Research now produces GMP, GDP and GTP, as well as guanylic acid (mixed 
3’ isomers). We also produce many other components of the nucleic acid mole- 
cule (both DNA and RNA): nucleotides, nucleosides, purines and pyrimidines, 
sugar and sugar phosphates — many also available radiolabelled. 


IN FEBRUARY—(1934)—a famous physical chemist writes about the effects 
of heavy water upon tobacco seeds. yeasts, molds, flatworms and mice.* G. N. 
Lewis finds that heavy water is tolerated in high concentrations by the lower 
organisms. but the rate of vital processes appears to vary inversely with the 
percentage of H*. This is not surprising. since substitution of H? for H! reduces 
the rate of all physico-chemical processes. 

Recent reports have revived interest in the effect of deuterium on hydrogen 
bonding in macromolecules and the consequent effect on life processes, In the 
days of Lewis, tritium, the radioactive isotope of hydrogen, was not yet avail- 
able. Now, tritium has become one of the most useful tracer atoms for biological 
experiments. Schwarz BioResearch has pioneered in the development oj tritiated 
nucleosides and nucleotides. le also supply tritiated deoxyribose and optically 
pure tritiated-L-histidine. For specific activity and other information, write for 


our latest catalog and price list. 


IN FEBRUARY—( 1950) —Sanadi and Greenberg’ report on the metabolism 
of tyrosine and phenylalanine in experimental diabetes. These had previously 
been considered ketogenic substances since they increase ketonuria in phlorhizi- 
nized animals and produce acetoacetate when incubated with liver slices. How- 
ever. when the authors administered C'!-labelied phenylalanine and tyrosine to 
phlorhizinized rats. both the urinary glucose and ketone bodies were found to 
contain radioactivity. Therefore. the two amino acids should be considered 
zlycogenic as well as ketogenic. 

C''-labelled phenylalanine and tyrosine are only two of many C'%-labelled 
amino acids produced by Schwarz BioResearch in packages of 10, 50, 100 and 
S00 microcuries. The 10 and 50 microcurie packages are maintained in stock 
for 24-hour shipment. le also make amino acids labelled with S*° and N' and 
can supply a group of O'*-labelled amino acid derivatives. 


yeast 
V:151 (Feb. 16 


SCH ARZ BIORESEARCH. INC, - Dept. 2H + Mount Vernon, New York 


BIOCHEMICALS * RADIOCHEMICALS * PHARMACEUTICALS for research. tor medicine, for industry 
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GEL FILTRATION with 


A technique 
for separation 
of substances 
of different 


molecular sizes. 
Now extended possibilities with 


Typical applications: Ss i i= R A Cc T io Na Ss 


Desalting of protein solutions The Sephadex types G25 G50 G75 are available as: 


Fractionation of polymers 


Group separation of biological Coarse industrial uses and when high flow rates 
are important 
extracts 


Medium standard laboratory uses 


Lower limit Fine experiments where higher resolution is essential 
for complete exclusion: 
Sephadex G — 25 Mw 3,500— 4,500 
Sephadex G — 50 Mw 8,000—10,000 
Sephodex G — 75 Mw 40,000—50,000 


(RR) PHARMACIA UPPSALA SWEDEN 


Write for our NEW enlarged booklet 


Representatives 


AUSTRIA: Contex Ges m. 6 H., Wien 1, Wipplingerstrasse 25 - AUSTRALIA: Andrew Thom, Lid., Athom House, 261 Broadway, 
Sydney - BELGIUM: N. V. Société Belge d'Optique, 108, Rue de la Prairie, Gent - DENMARK: A/S Pharmacia, Lindeallé 48, 
Copenhagen — Vanlise - FINLAND: Pharmacia Oy, Alexandergatan 48, Trappa As, Helsing fors - FRANCE: Jarre- Jacquin, Recherches 
et Laboratories, 18, Rue Pierre Curie, Paris (V‘) - GERMANY: Pharmacia G. m. 6. H., Bad Naubeim, Parkstrasse 12 - GREAT 
BRITAIN: Savory & Moore, Lid., 60/61 Welbeck Street, London, W. 1. « HOLLAND: Van Oortmerssen N. V., De Ruyterstraat 48, 
The Haque - NORWAY: AB Pharmacias informasjonskontor, c/o Arne Orvig, Darresgate 2, Oslo - SWITZERLAND: Opopbarma 
A.-G , Postfach, Ziirich 25 - UNITED STATES: Pharmacia Fine Chemicals, Inc., Sales Office, Box 1010, Rochester, Minn. 
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We do what 
we're told in 


VERIDIA... 


Tractable liquids, difficult liquids 
—all are kept underthe mostexact- 
ing precision control when they 
are passed through Veridia glass 
tubing. The bore diameter toler- 
ance permitted in the making of 
Veridia is as close as + 0.01 mm. 
This precision is maintained the 
full length of the bore—even in a 
four-foot tube. 

THE USES OF VERIDIA 

As Veridia is not only precision- 
bore, but also resistant to almost ail 
acids, hot or cold, it has become 
essential in the construction of in- 
dustrial and laboratory measuring 
devices. Veridia is also widely used 
for making accurate jets, and for ex- 
truding and spinning plastic materials 
into threads of controlled diameter. 


We will be very pleased to 
give you further information 


Veridia... 


PRECISION BORE GLASS TUBING 
Please write to: 
CHANCE BROTHERS LIMITED, 
GLASS WORKS, SMETHWICK 40, BIRMINGHAM 
or London Office: 29/30 St. James's Street, S.W.1. 
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AT YOUR FINGER TIPS! 


INSTANT READINGS 
ANYWHERE 


A truly portable 
POCKET pH METER, 
whose range is from 
0 to 14 pH, with an 
accuracy better than 
0.1 pH Units. 


This unique ins- 
trument is completely 
temperature compen- 
sated, and is supplied 
with the revolution- 
ary ANALYTICAL pH 
PROBE UNIT making 
possible on-the-spot 
readings anywhere. 


INDUSTRIAL pH EQUIPMENT ALSO AVAILABLE 


ANALYTICAL MEASUREMENTS LTD 


Dome Buildings, The Quadrant, Richmond, Surrey 
Telephond: RIChmond 3392 


MINERAL 
SPECIMENS 


We announce a collection of mineral 
specimens, mainly crystalline, some loose, 
some upon their matrix. 


Although we specialize in the supply 
of British minerals, our collection con- 
tains many foreign species. 


Our complete mineral catalogue gladly 
sent on request. 


THE MINERAL DEPARTMENT 


RAYNER 


100 NEW BOND STREET, LONDON, W.1! 
Grosvenor 5081 
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Duratrak 


Regd. Trademark 


The most useful device known for the control of AC Voltage 


VARIAC is the original continuously-ad- The range includes 
justable auto-transformer, providing a portable, metalclad and 
smoothly variable output from zero to oil-immersed — models, 
line voltage and above. dual-output types, high- 
VARIAGCS are available in a very wide range frequency types and 
of models from small units for laboratory many ‘specials’. 

and instrument use to large ganged as- Write for complete 
semblies for three-phase power. 

VARIACS are available open or covered, as 
single units or ganged assemblies, for 
manual operation or motor-driven. 


information 


| * Duratrak? Duratrak (Regd. Trademark) 


a patented® feature exclusive to Variae — is 

a special plated contact surface giving longer 

life, increased overload and surge capacity and This small Variac, 

Maximum economy in maintenance. Duratrak Type V-SHMTF. provides 

is now standard on all models except Series 50 an output of 0-270 V,2A 
404 


VARIAG HAS DURATRAK Por No 


Type isratedatl A, 
This 3-gang assembly, Type 50-BMG3, ad = = 
mtrol 22°Sk V4, 3-phase or | 
ingle-phase according to connection aul Dons t 
larger can be made ~ a 7 


assemblies 


VALLEY WORKS + HODDESDON - HERTS + TELEPHONE: HODDESDON 4541 (6 LINES) 
and 76 Old Hall Street Liverpool 3 ¢ Tel: CENtral 4641-2 CL$9/2A 


The Completely 


INSTRUMENT INSPIRATION Battery-operated Portable 
POTENTIOMETER 


RECORDER 


Miniaturisation par Excellence! 
For sheer versatility, there is nothing to approach this 
new MERVYN Instrument . . . its uses are legion 
both in the factory and in the field. It is the only 
Potentiometer Recorder that is both portable and self- 
contained— weighing just 17 Ibs., complete with its own 
INTERNAL DRY BATTERY POWER SUPPLY. 


* Internal Battery Power Supply has a life of 250 hours 


* Low Drift Transistor Chopper operating at a frequency 
chosen to minimise S0-cycle interference 


* Battery-driven motor for the combined Potentiometer and 
Writing Drive 


* Transistorised amplifier and voltage reference from Zener 
Diode 


* Inkless Recording using 7-day clock mechanism 


The ranges acceptable are from 0-5 mV up 


to 0-1 volt, by Interchaneeable Ranee Cards 


Write for further information, 
mentioning Nature,"’ to 


WOKING - SURREY - ENGLAND 
Tel: Woking 5200-3 
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High 
Opportunity 
for engineering 
and science graduates 


Today, the scientific and engineering side of the Post Office 
offers ambitious young graduates the most attractive 
opportunities in the long history of the service. The current 
rapid advance of scientific discovery and developments 
in the field of communications opens the way to careers of 
an interest and importance unknown even ten years ago. 
There are thirty new vacancies for graduate engineers 
and scientists for work on new projects: 
SOLID STATE PHYSICS SEMICONDUCTORS AND MAGNETICS 


MICROWAVE TRANSMISSIONS BEAM AND WAVEGUIDE 
SPACE RESEARCH COMMUNICATION BY SATELLITE 


TRANSOCEANIC TELEPHONY REPEATERS AND CABLE ROUND THE WORLD 
ELECTRONIC CIRCUITRY AND SWITCHING 


MATHEMATICS AND COMPUTER TECHNOLOGY 
The future is limitless. Graduates (and those in their finals year) 
are invited to write now for full information to 


T. J. Rees, Engineering Dept. O(Nal), 2-12 Gresham Street, London, E.C.2 
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you can 
rom 2 to 2 


on one Honeywell ElectroniK Recorder 


points 


First the Modular development simplified a 
The new UNIVERSAL ElectroniK design and maintenance. Now ae 

Honeywell introduce an ElectroniK potentiometer 4 
Honeywell Multi-point that increases the scope of accurate 


multi-point recording — variety of points, speedy 
change of range and type of measuring elements. 
great achievement 2, 3, 4, 6, 8, 10, 12, 16, 20 or 24 points 

can now be recorded on every Honeywell 
in Electronik design multi-record non-control recorder, 
Changeover is easily made in seconds. 


Potentiometer—another 


All you Replace print wheel- Replace shorting plug unit Change the range of the 
h cum-indicator dial, on special input terminal board instrument by slipping in 
ave fixed by a thumb nut. inside the instrument. new resistors. 
to do Different detectors can be compensated for by introducing new input terminal board. 


10 


Honeywell Controls Limited 
Greenford, Middlesex Waxlow 2333 
I am interested in the new Universal 


ElectroniK Recorder 
| 
| 


Honeywell 


Please send me Spec. Sheet 153-23-HB 


a 


Name 
Position 


Company 


Address 

N : 
Sales Offices in the principal towns and cities | h 
in the United Kingdom and throughout the -* 
world 
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a passage to Holland... 


SP 100 
Infrared Spectrophotometer 


ts the complete answer to the most exacting demands of present day analysis 


february 4, 1961 


... it could well have been 
Basle, Capetown, Manchester, 
Melbourne, Uppsala or Trail 
B.C. 

In Universities and Industrial 
Research Laboratories the 
world over the SP 100 Infrared 
Vacuum Spectrophotometer 
is providing a combination of 
high resolution,extreme quan- 
titative accuracy, speed and 
reliability otherwise unobtain- 
able in one instrument. 

Write for the comprehensive 
brochure giving full details of 
this remarkable, versatile and 
powerful spectroscopic tool. 


UNICAM INSTRUMENTS LIMITED . ARBURY WORKS - CAMBRIDGE - ENGLAND 
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\ Simple Medium for the Demonstration of 
Chlamydospores of Candida albicans.— R. Dutt 
Choudhuri and Prof. Robin Dutt . 

Growth of a Nematode in Tomato Plants grown 
on Sodium-deficient Water Cultures...A. F 
Bird and P. F. Brownell 

Mechanism of Trail-laying in 
Termites....A. M. Stuart 


Two Species of 


CYTOLOGY 
Auto-Alloploid Nature of Pennisetum squamula- 
tum Fresen.._B. D. Patil, M. W. Hardas and 
A. B. Joshi 
A Simplified Method for the Study ‘of Chromo- 
somes in Man.-Dr. M. A. Kinlough, Prof 
H. N. Robson and Dr. D. L. Hayman 
Use of Induced Rooting in Cytological Studies 
D. N. Singh 


GENETICS 
New Recurrent Series in Inbreeding Phenomena 
F. A. Mareallo and Prof. N. Freire-Maia 
(genetic Recombination in Bacteriophage DY 
Australian Aborigines and Genetics Prof. BR 
Ruggles Gates. F.R.S.; Prof. A. A. Abbi 


SOIL SCIENCE 
Microbiological Changes in Freshly Moistened 
Soil.—-Dr. E. Griffiths and H. F. Birch 


MISCELLANY 


Letter from Erasmus Darwin to Jonas Dryander. 
-Dr. John Ramsbottom, O.B.E. 
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SINTERED 


PERMANENT MAGNET MATERIALS 


The extensive range of modern permanent magnet alloys 
has been developed to meet the increasing demands of 
industry 


Murex Limited specialise in the production of permanent 
magnets by the powder metallurgy technique. These magnet 
alloys can be divided into two categories, isotropic and 


anisotropic. Isotropicalloys show equal magnetic properties 
in all directions and anisotropic alloys exhibit enhanced 
properties along certain pre-determined paths. 

manufactured by 


Permanent magnet alloys currently 


Murex are 
ALNICO 

isotropic Br 7,000 He 550 BHmax 1.5 
ALCOMAX Ill 

anisotropic Br 11,000 He 620 BHmax 4.1 
ALCOMAX IV 

anisotropic Br 9,500 He 725 BHmax 3.5 
HYCOMAX 

anisotropic Br 8,100 He 810 BHmax 2.6 
COMALLOY 

isotropic Br 10,000 He 250 BHmax 1.0 


Manufacture by the Powder Metallurgy 
technique offers many advantages, a few 


which are: 


4 


Good surface finish can be maintained 


without erinding. 


cl NATURE 


@ Close dimensional tolerance can be 

maintained without grinding ° 
@ Complex shapes, including shaped bor. -* 

and counterbores, can be produced | 
@ Fine crystal structure giving 

increased mechanical strenyth 
. 

@ Uniformity of product and 


alloy composition maintained 


large quantities, giving 


over 


© 


— 


vfency of properties 


More detailed information on these materials, together 


with design data and a list of standard shapes and sizes 


currently available can be provided on request. Technical 


Personnel are available to advise customers upon the use and 


appheation of these materials 


MUREX LIMITED 


(Powder Met diurgy Division) 


Rainham, Essex foimhom, Essex 3322 
Telex 28632 


ale ‘ House Upper Wot Pla Ww Tel EUSton 8265 


Telegrams Murex, Rainham Dagenham Telex 
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GRIFFIN 


Established in 1820 


RADIOACTIVE 
TRACERS IN 
CHEMISTRY AND 
INDUSTRY 


PASCALINE DAUDEL 
Chargeée de Recherches Radium Institute, Paris 
Translated by ULL! EISNER, Ph.D. 


A valuable introductory text on chemical and 
industrial tracer techniques, as distinct from 
the biological. The contents includes the pre- 
paration of radio-indicators, their use in investi- 
gating chemical reactions, and special advan- 
tages in micro work. Electrochemical and 
metallurgical applications, as well as control 
devices for industrial processes, are also con- 
sidered. Much other fundamental work is 
summarised, and there are most comprehensive 
bibliographies, covering recent advances in 
the subject, tnirty aiagrams, and three plates. 

36s. net 


CHARLES GRIFFIN & COMPANY LIMITED 
42 DRURY LANE WC2 


LONDON 


PRECISION INSTRUMENTS 


Fabry-Perot 
Interferometer 


Although of very simple design, this instrument is suitable for 
much of the work usually carried out by more elaborate and 
costly apparatus, and reads directly to 1/250 mm. It can be 
supplied with an attachment to convert to a Michelson inter- 
ferometer, thus giving a dual purpose instrument. 
Price Complete 
Attach ment for converting instrument into Michelson 
Interferometer, extra £50 
Polished wooden case, extra ais 


Bellingham & Stanley Lid. 


DEPT. N, HORNSEY RISE, LONDON, 
PHONE: ARCHWAY 2270 
Sele Distributors in U.K. for Schott Monochromatic Interference Filters 


£200 
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NO. 4762 


a than a year has clapsed since an eminent 
A group met in Paris to discuss ways and means 
of strengthening the Western world. 
\s scientists with executive ability, they had been 
countries within the North Atlantic 
Motives for bringing together 


science im 


selected from 
Treaty Organization. 
such a study group were prompted partly by the Cold 
War. However, “even if there were no Soviet menace 
the demands of the populations of the Western 
countries for a higher standard of living, for relief from 
toil and drudgery, for increasing health of body and 
mind, can only be met by the advance of science and 
its applications in technology”. A report was issued*, 
and the gist of it appears in a leading article of 
Nature (188, 880; 1960). During December 19-23, 
countries of the Middle East and North Africa sent 
representatives to a meeting in Cairo to confer on 
ways of invigorating science and technology in their 
respective lands. This was held under the hovering 
auspices of Unesco, and the conference is reported on 
p. 362 of this issue of Nature. It is of interest to 
examine critically some of the points which arose 
from these meetings. Although the participants in 
the two meetings came from countries which vary 
widely in the degree of technological development, 
many of the obstacles encountered are common to all. 
The outcome of these deliberations is very cogent 
and deserves praise. In particular it is heartening to 
see a resolution from the Cairo meeting (No. 17) : 
“That all efforts and results reached by science should 
be used solely to help humanity. . . It has never 
amount of scientific effort 
is directed according to military 
‘That such research lends an inevitable impetus to the 
scientific quest for truth is not wholly valid. The 
effect is of second-order importance—almost trifling, 
in fact. Perhaps this resolution portends that scient- 
ists, realizing the implications, will begin to emerge 
from their research cartels, exercise @ certain political 


been denied that a vast 


considerations. 


awareness and give a resounding, concerted negation 
to what amounts to a greater and greater refinement 
of preparation for cataclysmic war. 

To achieve scientific and technological prowess. 
education is necessary, so much has been said about 
instructing the would-be In the Paris 
meeting it was considered that the logical place to 
start moulding the scientist and technologist was in 
the secondary school. That the claims of science and 
technology were very often subordinated to those of 
traditional courses in the humanities and law was 
Scientific interest should be aroused 
Quite often this was inhibited by 


scientist. 


deplored. 
in the pupil. 
conservative proclivities of teachers devoted to 
“inert ideas’. Pupils should be able to relate the 


substance of their courses to what science is achieving, 


of Western Science. Pp. iii +19 


1060.) 


Effectiveness 
Fondation Universitaire, 


* Increasing the 
( brussels : 
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John Cock- 
strengthen 


hence curricula should be topical. Sir 

croft quite rightly, that to 
Britain’s science and technology it is more important 
to do so in the universities than anywhere else at the 
present time. On January 3 at Nottingham he stated 
that Britain needs a major new technological univer- 


believes, 


sity of at least five thousand students if it is to catch 
up with the U.S.S.R. and the United States. Although 
during 1958-59 British students of the arts 
numbered slightly those reading science and tech- 
nology, it seemed likely that by the late ‘sixties 
there would be about twice as many technologists as 
students of the arts; the absolute number of the latter 
is not likely to diminish. He also alluded to a point 
which arose in the Paris meeting, namely, the possible 
foundation of an Atlantic institute of science and 
technology which would be a combined effort fromm 
countries of the North Atlantic Treaty Organization 

These various points on education for scientists 
But perhaps a 


out- 


and technologists are well taken. 
greater stress should be placed on quality rather than 
quantity. More should Large 
technological institutes have their place, but, after all. 
the birth of the Berlioz orchestra has never displaced 
the wsthetic need for the quartette. The 
dangers of egalitarianism and conformity in large 
institutions are immense. In his book, Teacher in 
America, Prof. Jacques Barzun of Columbia Univer 
sity, New York, has pointed out the sorry plight of 
education in the United States. He feels that 
education should be a hand-to-hand affair. He refers 
suecessfully at 


not worse. 


string 


to the ‘preceptorial’ system used 


Princeton University. This is a small university 
relative to the massive institutes of technology, but 
its educational calibre, both in the sciences and in the 
The 
preceptorial system is similar in principle to the 
tutorial system of Oxford and Cambridge, and possibly 
a few other universities, whereby students receive 
instruction in small groups. Standards of all degrees 


should be kept high, otherwise they become meaning 


humanities, is unsurpassed in the United States. 


It is quite revealing to examine some theses 
toward their manipu 
lation of symbols, numerous data, wealth of biblio 


less. 


research degrees tortuous 


yraphy, but sadly a paucity of ideas. One is termpted 
to say with Virgil: 


“Why not apply yourself to useful tasks, 
Plait wicker crates and baskets of soft reeds * 


The probing spirit should be respected for what. it 
is; not make a passport to probe, appended to it, a 
sine qua non. Perhaps atmosphere is lacking, and 
this could be partly ascribed to the passion for the 
research ‘project’. The meditative approach was 
used by great men of science in the past——‘‘What 
interesting questions does Nature pose and what is 
amount of experimental equipment 


the minimum 
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and it resulted in great 
to the Cavendish 


needed to answer them ?”’ 
works. It is well worth 
Laboratory to see with what little equipment so 


a visit 


inuch was accomplished. 
The levelled at 
which encourage the humane tradition in education is 


criticism academic institutions 


perhaps not entirely called for. Science should not 
be an adjunct and 
method is way of 
there are other 
man should 
How 


displace the humanities but 
partner. The 
approaching truth 
vays, equally laudable. 
have command 
disquieting to envisage a growing host emerging 
from technological institutes, all thinking in the same 
way, all with similar utterance—in effect, a band of 
westhetically impervious, socially unaware, but adept 


scientific one 
progressively- 
An educated 
these. 


reasonable over all 


barbarians who will not deem any knowledge worthy 
inless it be formulated exactly. It is Anton Tchekov 
who tells Grigorovitch he had come to the conclusion 
that “an artist’s instinct 
the brains of a scientist, that 
purpose, the same nature, and that perhaps in time, 
as their methods become perfect, they are destined 


may sometimes be worth 


both have the same 


to become one vast prodigious force which now it is 
difficult even to imagine”’. 

That science syllabuses are kept up to date and 
the pupil’s enthusiasm stimulated by emphasizing 
present scientific achievements is necessary. How- 
ever, it is well to point out to the pupil what funda- 
mental scientific thought means as opposed to the 
technological aspects. His imagination is captivated 
easily by the glamour of rockets and satellites. This 
to him is science par excellence. However, if he were 
to realize that it is the genius of Newton’s laws plus a 
fuel of large enough specific impulse, developed with 
abundant funds, which enables ‘rocketeers’ to ‘aim at 
the stars’, it would sharpen his critical appreciation 
of scientific merit. 

The dilemma faced by a research worker secking 
specialized information in his field was discussed by 
the group in Paris and at the meeting in Cairo. The 
recent decline in adequate documentation was blamed 
on “‘the mushroom growth of scientific publications” 
and on poor methods of classifying publications 
Uneseo and allied will attempt to 
unprove the situation by unifying editorial practice, 
by instituting a single international indexing system, 
by requesting authors to submit abstracts with their 


organizations 


research articles and by discouraging new publica- 
tions. How avid scientists and engineers are to-day 
to get into print ; to place their morsel on the altar 
of fame! Inundated by this spate of material of 
wreater or lesser virtue, one cannot help but yearn 
for the modesty of the Darwins and Faradays of the 
past. To the solutions which Unesco will attempt, 
it seems appropriate to add a wily suggestion given 
by Mr. L. J. F. Brimble during an address to the 
Royal Society of Edinburgh on January 1], 1954. 
He felt that every scientist intending to publish 
research should be posed with the following questions : 
“(1) Are you sure you have said what you want to 


say ? (2) Have you said it in the minimum number 
(3) Is it worth saying at all *” 


of words ? 
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Evolution After Darwin 

Edited by Prof. Sol Tax. Vol. 1: The Evolution of 
Life—Its Origin, History and Future. Pp. viii +629. 
Vol. 2: The Evolution of Man—Man, Culture and 
Society. Pp. vili+473. (Chicago : University of 
Chicago Press; London: Cambridge University 
Press, 1960.) 80s. net each volume. 


Evolution 

Its Science and Doctrine—Symposium presented to 
the Royal Society of Canada in 1959. Edited by 
Thomas W. M. Cameron. (“Studia Varia’ Series. 
Vol. 4.) Pp. xi+242. (Toronto: University of 
Toronto Press, 1960. Published for the Royal Society 
of Canada.) 40s. net. 


"a os first of these books (Vols. | and 2) forms part 

of a series of three volumes of Darwin entenniak 
essays written by well-known scientists as the basis 
for discussions which took place between the writers 
during the Darwin centennial celebrations at the 
University of Chicago, 1959. ‘The third volume, 
Issues in Evolution, is not included in this review. 
Altogether there are 42 essays and some of them are 
very long, up to 80 pages and with about 200 refer- 
ences. These essays are quality writings, perhaps 
designed more for experts than for general readers, 
who would require a large background knowledge to 
appreciate all of them. 

About a year ago I heard a publisher publicly 
declare that evolution as a topic of concern was dead. 
I suppose this is true in terms of the old Darwinian 
controversies. It seems that there is now a more 
settled and intelligent view of the matter—the 
theory has been assimilated into the general intel- 
lectual background. The publisher’s statement is 
certainly not true when we turn to biological litera- 
ture, and the symposia presented by the books 
reviewed are evidence enough of the professional 
interest in evolution. There are still plenty of 
teaching and research biologists who would answer the 
question “Is evolutionary theory important ?’’ with 
“Yes, I suppose so’’, They accept it, but are not 
particularly stimulated by it. It is precisely to 
people like this that the present symposia should be 
of importance, if only because these essays range over 
such a very wide field. The essays will either provoke 
the ‘bandwagon’ biologist’s anger or his acceptance, 
but they will not leave him unmoved. 

These essays show unmistakably how intertwined 
all the sciences are. Biology is not just the study 
of the grosser aspects of plants and animals, but now 
takes in all empirical approaches to knowledge in 
its phenomenological aspects. This all springs from 
the uniqueness of man, from mind if you like, but, 
as some of the essays show, this knowledge stops there. 
A disheartening feature of the books as a whole is 
that no indication is given of a further step in the 
study of life, particularly in relation to man, where 
much of the cultural tradition of the older scholasti- 
cism, which rendered possible the development of 
the newer scientific scholasticism, is ignored. An 
essay by Teilhard de Chardin, if it had been possible, 
or by someone of similar cosmic outlook, would have 
completed the story of evolution as set out in these 
two volumes. An essay taking in man as a bio- 
logical and as a spiritual creature would have set a 
truer balance between the essays. The lack of such 
a balance has destroyed the harmony of the whole 
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plan, and this disharmony is emphasized im several 
of the essavs in which a materialistic approach (as 
mechanistic approach) 
such as C. H. 
contends, 
theory 


distinct from a 
is maintained. 
Waddington, are not so dogmatic. He 
reasonably enough, that the evolutionary 
does not critically answer the question of the accept- 
must be 


necessary 
Other 


essavists, 


ance or rejection of theism or atheism. It 
settled in some other way, and so he is not concerned 
with it. But if evolution is the process basic to the 
whole of the cosmos, and jt is to this view that a 
wider view of evolution leads, then the question ol 
theism or atheism is of the utmost mmportance, for 
either evolution leads to one or the other concept 
or the process of evolution lacks meaning for man 
and is relatively unimportant. 

While all the justifiably 
importance of the works of Charles Darwin and many 
of them seek explanations through natural selection, 


writers emphasize the 


some writers tend to discuss the operation of selection 
in fields where there is no evidence of its operation 
An interesting feature of the books as a whole is 
that the importance of selection 1s not now so over 
emphasized, perhaps by a few 
selectionists, but the importance of a balance between 
the well-known factors of acknow 
ledged. 

In the « the of man, L. 8S. B 
Leakey gives an interesting account of the new genus 
Zinjanthropus and its But 
these essavs it is clear that there is a general attempt to 


except extreme 


evolution 1s 


on evolution 


PNport im some of 
lessen the Cartesian split between body and mind 
and The 
method of doing this would seem to be unsound, for 
man is played down as it were, his really important 
attributes are glossed over in favour of finding him a 
the 


lwe are nearly 


hence between man and lower animals. 


place in a zoological classification, while at 
same time the animal is played up unt 
led to think that there is scarcely any fundamental 
difference between man and animal. But, to a non- 
Cartesian who still holds to the spirit of the Thomists 
that the phrase ningful, 


the evidence for the 


animal rationale is 
smallness of the gap between 
ssively strong. 


man and animal does not seem exces 


Although to some biologists the term ‘man’ may be a 
confounded nuisance, to other people it is tar more 
than a colloquial word. I was beginning to think that 
perhaps the infra-human hominoids were more human 
than I myself, until I was brought back to earth by 
recalling a sentence of Humphrey J. 'T. Johnson that 
there is a wider difference “between a man and a gorilla 
than between a gorilla and a daisy. The one is as 
incapable as the other of creating civilization” 

All these essavs are interesting and, above all, most 
stimulating. Thev are full of sound information and 
points of view and cover most aspects of evolutionary 
theory and its implications, but not all. An impor 
tant essay which is missing from this work is one which 
discusses the validity of the fundamental assumptions 
of all evolutionary theorv, the value of the mathema- 
tical models, particularly in the genetical field and the 
tautology of selection. There are biologists, 
W. R, Thompson, who doubt some of these assump- 
tions, such as that embodied in G. G. 
twisted phrase of “the genetical relationships that 
are réconstructed as phylogeny”. Indeed, Bernard 
Rensqh has contributed a very valuable essay on the 
laws df evolution which would have better earned its 
droits de cite if it had been preceded by an account of 
the methodological bases of evolutionary theory. A 


such as 


Simpson’s 
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critique of ¢ volutionary theory has long been needed 
and the opportunity for 1ts production was given by 
these centennial symposia, but, at least in these 
books, the opportunity was lost. 
Evolution: Its Sevence Doctrine is 
result. of a on evolution organized by 
the Roval Society of Canada to 
the Darwin centenary and held at the annual meeting 
1959. The book contains twenty 
These essays do not cover 


and also the 


syinposium 
comme»>mnmorat 


of this Society im 
essays, all by Canadians. 
such a wide field as those in the Chicago symposia, and 
most of them are straightforward accounts of bio 
logieal, biochemical, sociological, phile- 
sophical and cosmological aspe ets of evolution. They 
are less for the expert than for the general trained 
They 


This last essay gives a biochemical outlook 


geological, 


reader. are non controversial except for one 
of them. 
on evolution which ts so dogmatically materialistic 
and narrow in its interpretation as to lower the 
intellectual level of the whole. It is, 
however, offset to some extent by an essay in French 


unfortunate 


hook as a 


on philosophy and evolution It is 


that this symposium did not include an essay on the 


evolution of man. In general this is an interest ing 
book containing much useful information and with a 
halanced outlook on evolutionary matters. 

P. G. Foruercit 


A FARRAGO OF EARTH HISTORY 
Biography of the Earth 


Its Past. Present, and Future. By Prof. 
CGamow Revised edition. Pp. xiii-+2424 27 plates 
Macmillan and Co., Ltd., 1959.) 35s. net. 


Ceorge 


(London : 


N his presidential address at Cardiff to the British 

Association Sir George Thomson emphasized the 
obligation of “the popularizer to take anxious care lest 
in trying to simplify he make statements which are 
simply untrue’’. This book is a most unhappy example 
of not taking care. Prof. Gamow has a well-deserved 
reputation as a popularizer, and I have myself had so 
from some of his 
found in 


much entertainment and pleasure 
books that it 
the first edition of this book (1941) so much that was 
One trivial example 


was with real distress that I 


misleading and irresponsible. 
sent a wave of hilarity around the geological world : 
on p. 145 Gamow had written “the name ‘Cambriar 
indicates simply that the deposits of that period were 
first discovered and = studied in Cambridge-shire 
England)’. In the ‘revised’ edition of 1959, p. 145 
remains exactly the same, word for word, as before. 
On the same page, and the next, we still learn that 
are ordinary ‘“metamor 
phized”. Indeed, nearly all the pages aro reproduced 
without change. The main alteration is in the 
treatment of the origin of the solar system. 

Collision hypotheses are now abandoned in favour 
of Weizsiicker’s modified version of the Kant—Laplace 
hypothesis. Two or three pages have been revised 
to include the possibility that life began with the 
natural synthesis of amino-acids and their eventual 
linking together as proteins. Piltdown man 18 
disowned as a fake. The age of the Earth is increased 
from 2,000 m.y. to 5,000 m.y.; but no mention 18 
made of the magnificent work of Claire Paterson and 
his co-workers: the credit all goes to the rubidium 
strontium method, which we told more 
reliable results than those based on the decay of 


sandstones 


are ypives 
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uranium, and has “more than doubled the estimated 
age of various rocks’. Despite this, however, it is 
still stated that 1,500 m.y. “definitely represents the 


upper possible limit for the age of the oceans 
Before that time all the Earths water must 
have existed solely in the form of atmospheric 


vapour. 

Corresponding to these erroneous ideas, Gamow tells 
is that the first extensive period of sedimentation was 
followed by the Laurentian revolution (about 1,000 
ago). ediment contaim 
but little salt, we are asked to believe “that sea water 
must have been quite fresh at that time” Not a word 
about the older orogenic belts, going back to 3,000 
in.y. and beyond. Not a word about granitization, 
one of the most important processes affecting the 
Earth's biography. will be 
to learn that the outer layer 
of the erust consists of a laver of granite extending to 
a depth of from 50 to 100 kilometres. This granite 
layer rests on a layer of heavier voleanic material, 
known as basalt, which is probably several thousand 
kilometres deep” Nowhere do we tind a word about 
the Moho discontinuity or the astonishing 
of the oceanic crust. The exploration of the ocean 
floors, which is becoming one of the major achieve- 
ments of our time, is passed over in silence. A certain 
amount of continental drift is admitted, but with the 
proviso that it must have ceased at an early stage of 
our planet's history, shortly after the birth of the 
Moon, which stripped away the granite layer from the 


m.¥ Because these layers of 


Seismologists cle presse d 


according to Gamow 


thinness 


region that is now the Pacific basin. Not a word 
about palwomagnet ivm Not a word about the 
hundreds of miles of relative movement along the 
San Andreas and other great faults. Not a word 


about the discovery that these movements have been 
speeding up—on average during the last 100 m.y. 
or more and that we are now living in a phase of 
exceptionally intense geological activities. Instead, 


Ciamow thinks ‘“‘we are now living during one of the 
relative lulls in activity The cause of Earth 
movements and mountain building is still referred 
to the steady cooling and shrinking of our 
vlobe”’ Not a word about phase transformations 
and the exciting possibility that the Earth is ex- 
pand ing 

So one could go on Prof. Gamow has failed to 


realize that the earth sciences are progressing at an 
over-accelerating rate. New knowledge is continually 
disrupting parts of the old frame work, and the geolog- 
ist has to assess the 
interplay of almost daily discoveries in many branches 
Prof. Gamow has simply 
It is not good enough to take 
«a pot-boiler that was thoroughly bad from the start, 


the hearing on his subject of 


besides his own 
not taken the trouble 


of scrence 


revise a few pages, stick on the date 1959, ignore all 


the unprecedented advances made since the end of 


the War (except for the age of the Earth) and then 
to claim that the revised edition embodies the 
currently accepted theories ’, which the author believes 
are now here for good I ain sorry to be so 


severe, but a reviewer's first loyalty must be to his 
I know that Prof. Gamow could do very 
better if he would take the necessary trouble 
and then re-write the book and have it examined as 
he goes along by a competent geologist Perhaps he 
will be inspired to make amends in this way by a 
pregnant remark made by Igor Stravinsky in 1958 : 
‘We all feel we are right 
iwenty years ago and 
always right then 


subject 
much 


but we felt the same wav 
todav we know we weren't 
A\rtTHUR HoL_MeEs 
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ACHIEVEMENT IN THE GLASS 
INDUSTRY 


Pilkington Brothers and the Glass Industry 
By T. C. Barker. Pp. 296420 plates. 
George Allen and Unwin, Ltd.. 1960.) 40s 
Pilkington glass enterprises began in 
When William Pilkington joined his brothe: 


kebruary 


(London 
net 


in-law Peter Greenall and two other men in th 
purchase of a small glass-works in St. Helens. Thi. 
works manufactured window glass by the crown 


process, that is, the spinning of an opened-out bull 
on the end of an iron so that a flat cireular disk wa. 
formed. The disk was of uneven thickness. the 
centre part where it had been held on the iron beimny 
the bull’s-eye sold cheaply at the time, but nov 
sometimes made specially to provide a false appeai 

ance of antiquity. William's elder brothes 
joined him, and in 1829 the two bought out the othe 

partners. Wiliam Pilkington’s business ability was 
of great importance ; 


he toured the country meking 
contacts and obtaining orders, and the building boon 
of the 1830's helped the young firm to prosper I 
this day the Company remams a private. family 
one. 

The activities of the Firm have alway s been marked 
by very sound judgment in the choice of develop 
ments which were worth backing. 


During a depre- 
sion in the industry 


around 1840 the improve: 
cylinder process for sheet glass, which their rivals 
Chance’s had been developing for some years, wa- 
introduced and the initial troubles had been overcony 
when the market Much late 
in 1921 the development of the continuous proces 
of manufacture of plate glass was undertaken i: 
co-operation with the Ford Motor Co., and Pilkington - 
were ready to meet the new market which came wit) 
the expanding car industry. 


boomed once more 


This fascinating stor, 
of the Ford—Pilkington co-operation is told in appendis 
8. In 1919, C. W. Avery began to experiment it 
Detroit with a continuous process for plate 
In 1919, he wrote: “We sent for a little erucible fron 
Germany. It was about a month before we the 
erucible back and it only held about a pint” By 
December 1921 1,500,000 dollars had been spent and 
the progress made impressed Pilkington’s represent 
much that reached for 
co-operation in the further development of the process 
Pilkington’s, with their extensive know ledge ot 
melting glass in tank furnaces, were then able to make 
a very important contribution. The continuon- 
grinding and polishing plant was first put into sé 
in 1923. this ribbon of 
glass nine feet wide issuing over a weir from a tank 
furnace passes through the annealing lehr and then 
under the grinding heads. In 1935, the twin grinder 
a Pilkington development, which grinds both sides 
of the ribbon glass simultaneously. began 


atives so agreement 


process a contimuous 


operat ion 
at Doncaster. 

Although there were no forma! 
tories as such until 1938, the firn 
make use of technical development. Cecil Pilkington 
was an Oxford graduate in natural sciences : in 1901, 
assisted by Leonard Lackland, a graduate of Liverpool, 
he introduced recording pyrometers and with then 
aid reduced the annealing schedule from 4 days te 
4 hours Electrical power was introduced in 1893 
vacuum sucker pads were first used for handling 
plate glass in 1913. This present vear, 1961, will 


researe h labora 
was well able to 
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ee the openmg of the 250,000 sq. ft. laboratories at 
Lathomn Park about ten from St. Helens. 
(‘uriously, the firm appears to have lagged behind in 
he development of sheet glass, that is, flat 
vhich is made by a process which produces sufficient ly 


tiles 
glass 


zvood surtaces to require no subsequent grinding or 
polishing. The developments the Fourcault 
ontinuous sheet process in the early 1900's had been 
vatched carefully, but in 1928 sheet glass was still 
being made in St. Helens by the machine-drawn 
eviinder and the production had to be 
subsidized by other activities. In 1930 interest 
shown in the Pittsburgh Plate Glass Company's 
sheet process and by 1933 all sheet glass manufactured 
since that 


pre 
was 


at St. Helens was made by this process ; 
time Pilkingtons have made important developments 
n this entirely new development 
imnounced a year the ‘float 
produces contmuously, without grinding and polishing, 
flat glass with the quality of plate glass, on the 
levelopment of which £4,000,000 was spent. 

The present book is primarily an economic history 
it the Company the rather random notes of develop 
wnts noted in reading the book and referred to in 

the previous paragraphs show that there is 
interesting outline of the technical 
Asa chapter in economic history the book appears 
There 780 
mceludimg Board minutes and docu 
It is an impressive 


process An 


ago process’ which 


also a 
Most progress 


ell done. are more than references to 
rigmal sources, 
ents in the Company's archives. 
family which for 
produced efficient and shrewd business and technical 
nen; enlightened emplovers, with time not only to 
industrial Concerns 
of their 


issued by 


storv of a four generations has 


build and run one of the largest 
n Britain but much 
to publie service In a statement the 
tounders Richard and William Pilkington to the 
work people during some labour troubles im 1845 is 


also to devote time 


the following, “It is our dutv and our study, and we 
have always considered it Our interest, to promote the 
happiness and welfare of ail *. "The story stops 
before 
ire carrying on 
of their forbears 


the present generation took office, but they 
the traditions in a manner worthy 


R. W 


INDIAN MONOGRAPHS ON ALGAE 


Cyanophyta 
$y Dr. T. V. Desikachary (.C.A.R Monographs 
m Algae.) Pp. x4-686. (New Delhi: Irian 
Couneil of Agricultural Research, 1959.) 72s 
Zygnemaceae 

By Dr. M. S. Randhawa. 
\lgae.) Pp. 478. (New 
Agricultural Research, 1959.) 


(1.C.A.R. Monographs on 
Delhi: Indian Couneil of 


two books are concerned mainly with 


| freshwater algae which, in Britain, 
ic interest only to those concerned with the supply 

When present in large numbers 


are of 


and purity of water. 
hey other 


notably more or less tropical ones, they 


are generally considered as pests In 
countries, 
form the basis for a supply of much-needed protein 
n the form of fish which feed directly on them or 
the few 


econdary production 


through food-cha ns links of which ensure a 
relatively efficient They 
ilso be used in a simple, effective process of sewage 
purification (‘oxidation ponds’) and may increase the 


can 


eficirenev of solar salt works Several of the Cvano 
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phyta deseribed fix nitrogen and play an important 
part in the cultivation of 
staple food of a large part 
poverty in mitrogen a common feature of tropical! 


rice, Since rice is the 


of the human race, and 


soils, such algae are of great economic importance 
Lastly, the possibility of mass culture of algae for 
direct use as food is being studied by biologists in 
many countries. Therefore the Indian Council of 
Agricultural Research is to be congratulated on 
starting an ambitious series of monographs which will 
eventually cover all algal groups. English is the 
international language of much of Asia and Africa, 
while the world-wide distribution of most freshwater 
algae makes these books of value to all phyco 
logists. 

These first two volumes set a good standard for the 
whole They are well set out and printed, 
richly illustrated, contain few misprints or misstate 
ments and their cost They are more 
than Floras beeause there are sec tions on structure, 


SeOTIOS, 
Is rear mable. 


reproduction, biology and general classification. 
The taxonomy and nomenclature of algae are to 
day in a confused state. Therefore each author has 
had to decide which ‘system’ to follow or to provide 
his own. Both are experienced workers, and, in the 
main, they use the classical system exemplified by 
Dye Siisswasserflora  Deutschlands, Osterreichs und 
der Schweiz Rabenhorst’s Aryptogamenflora, 
though systems advocated by other authorities are 
deseribed. It is disappointing that they do not 
criticize these diverse viewpoints. ‘The non-specialist 
that the are 
understood when, for 
there very. few for 


and 
the Cyanophyta at 
which this is the 


may also believe genera 


clearly 
least, 


are 
case 

The first 75 pares ot Dr. 1k sikachary 5 Cyanophyta 
cover strueture, reprod tion, classification and 
biology, and make clear once again how ignorant we 
are about these algae, notably concerning heterocysts, 
gas-vacuoles and inucilage. The next 545 pages 
deseribe all the taxa known from India, ineluding ten 
new The book concludes with a list of 
about 800 references and a rather scanty index 

Matters which may be eriticized are omissions ot 
some of the ecological and physiological features of 
these algae, too little consideration of the important 
work on micro-anatomy based on the use of the eleetron 
microscope, and the statement that the separation of 
to be con 


to scrence. 


from Scyvtonema 
venient”? ; modern work shows that this is meorrect 
There also seems to be a lac k of appreciation of the 


strong probability that some species of Dactyloco 


l’etalonema “appears 


opsis are in fact green algae (Ankistrodesmus). 

Dr. Randhawa’s account of the Zygnemacew ts 
tore ambitious, for it covers the flora of the whol 
As this is a smaller and more coherent group 
easier, 


world 
than the Cyanophyta such a treatment 1s 
und it adds considerably to the value of the book 
In the first 100 pages a general consideration of these 
algae is given on similar lines to that appearmg lt 
the volume on Cyanophyta. A useful feature her: 
is the section on their distribution in India in relation 
to the seasonal climatie changes, though it would be 
preferable to have altitudes, temperatures and ram 
fall expressed in metric units. There follow some 
300 pages of keys and descriptions of species with an 
index (there is no general index) and a good biblio 
uraphy. 

Valuable features are the author's own numerous 
records of the occurrence of the species im Inclia, st) 
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uranium, and has “more than doubled the estimated 
age of various rocks”. Despite this, however, it is 
still stated that 1,500 m.y. “definitely represents the 
upper possible limit’ for the age of the oceans. 

Before that time all the Earths water must 
have existed solely in the form of atmospheric 
vapour. 

Corresponding to these erroneous ideas, Gamow tells 
is that the first extensive period of sedimentation was 
followed by the Laurentian revolution (about 1,000 
m.v. ago). Because these layers of sediment contam 
but little salt, we are asked to believe “that sea water 
must have been quite fresh at that time Not a word 
about the older orogenic belts, going back to 3,000 
m.y. and beyond. Not a word about granitization, 
one of the most important processes affecting the 
Earth’s biography. Seismologists will be depressed 
to learn that according to Gamow “the outer layer 
of the crust consists of a laver of granite extending to 
a depth of from 50 to 100 kilometres. This granite 
layer rests on a layer of heavier voleanic material, 
known as basalt, which is probably several thousand 
kilometres deep Nowhere do we find a word about 
the Moho discontinuity or the astonishing thinness 
of the oceanic crust. The exploration of the ocean 
floors, which is becoming one of the major achieve- 
ments of our time, is passed over in silence. A certain 
amount of continental drift is admitted, but with the 
proviso that it must have ceased at an early stage of 
our planet's history, shortly after the birth of the 
Moon, which stripped away the granite layer from the 
region that is now the Pacific basin. Not a word 
about palaomagneti#m. Not word about the 
hundreds of miles of relative movement along the 
San Andreas and other great faults. Not a word 
about the discovery that these movements have been 
speeding up—on average-—during the last 100 m.y. 
or more and that we are now living in a phase of 
exceptionally intense geological activities. Instead, 
Giamow thinks “‘we are now living during one of the 
relative lulls in activity”. The cause of Earth 
movements and mountain building is still referred 
to “the steady cooling and = shrinking of our 
lobe” Not a word about phase transformations 
and the exciting possibility that the Earth is ex- 
panding 


So one could go on Prof. Gamow has failed to 
realize that the earth sciences are progressing at an 
ever-accelerating rate. New knowledge is continually 
disrupting parts of the old frame work, and the geolog- 
ist has to assess the bearing on his subject of the 
interplay of almost daily discoveries in many branches 
of science besides his own. Prof. Gamow has simply 


not taken the trouble It is not good enough to take 
a pot-boiler that was thoroughly bad from the start, 
revise a few pages, stick on the date 1959, ignore all 
the unprecedented advances made since the end of 
the War (except for the age of the Earth) and then 
to claim that the revised edition embodies the 
currently accepted theories’, which the author believes 
are “now here for good”. I am sorry to be so 
severe, but a reviewer's first loyalty must be to his 
I know that Prof. Gamow could do very 
much better if he would take the necessary trouble 
and then re-write the book and have it examined as 
Perhaps he 
will be inspired to make amends in this way by a 
pregnant remark made by Igor Stravinsky in 1958 : 
‘We all feel we are right ; but we felt the same way 
twenty years ago and todav we know we weren't 
alwavs right then ArtTHUR 


subject 


he goes along by a competent geologist 
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ACHIEVEMENT IN THE GLASS 
INDUSTRY 


Pilkington Brothers and the Glass Industry 
By T. C. Barker. Pp. 296420 plates. (London 
George Allen and Unwin, Ltd., 1960 40s. net 


Pilkington glass enterprises began in 
when William Pilkington joined his brothe: 
in-law Peter Greenall and two other men in. the 
purchase of a small glass-works in St. Helens. Thi 
works manufactured window glass by the crown 
process, that is, the spinning of an opened-out bull 
on the end of an iron so that a flat cireular disk wa, 
formed. The disk was of uneven thickness, the 
centre part where it had been held on the iron beiny 
the bull’s-eye sold cheaply at the time, but nov 
sometimes made specially to provide a false appeai 
ance of antiquity. Soon Williams elder brothe 
joined him, and in 1829 the two bought out the othe 
partners. William Pilkington’s business ability wa- 
of great importance ; he toured the country makiny 
contacts and obtaining orders, and the building boon 
of the 1830's helped the young firm to prosper. ‘To 
this day the Company remains a_ private. family 
one. 

The activities of the Firm have always been marked 
by very sound judgment in the choice of develop 
ments which were worth backing. During a depre- 
sion in the industry around 1840 the improves 
evylinder process for sheet glass, which their rival- 
Chance’s had been developing for some years, wa- 
introduced and the initial troubles had been overcom 
when the market boomed once more. Much later. 
in 1921 the development of the continuous proces 
of manufacture of plate glass was undertaken in 
co-operation with the Ford Motor Co., and Pilkington - 
were ready to meet the new market which came with 
the expanding car industry. This fascinating stor, 
of the Ford—Pilkington co-operation is told in appendir 
8. In 1919, C. W. Avery began to experiment in 
Detroit with a continuous process for plate ulas- 
In 1919, he wrote: ‘We sent for a little erucible fron 
Germany. It was about a month before we got the 
crucible back and it only held about a pint”. By 
December 1921 1,500,000 dollars had been spent and 
the progress made impressed Pilkington’s represent 
atives so much that agreement was reached = fo 
co-operation in the further developme nt of the proces- 
Pilkington’s, with their extensiy knowledge ot 
melting glass in tank furnaces, were then able to make 
a very important contribution. The continuous 
grinding and polishing plant was first put into us 
in 1923. In this process a continuous ribbon ot 
glass nine feet wide issuing over a weir from a tank 
furnace passes through the annealing lehr and then 
under the grinding heads. In 1935, the twin grinder 
a Pilkington development, which grinds both sides 
of the ribbon glass simultaneously. began operation 
at Doncaster. 

Although there were no formal research labora 
tories as such until 1938, the firm was well able to 
make use of technical development. Cecil Pilkington 
was an Oxford graduate in natural sciences : in 1901, 
assisted by Leonard Lackland, a graduate of Liverpool, 
he introduced recording pyrometers and with then 
aid reduced the annealing schedule from 4 days to 
4 hours. Electrical power was introduced in 1893 
vacuum sucker pads were first used for handling 
plate glass in 1913. This present year, 1961, will 
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“ the opermng of the 250,000 sq. ft. laboratories at 
Lathom Park about ten from St. Helens. 
(‘uriously, the firm appears to have lagged behind in 
the development ot that is, flat 
vhich is made by a process w hich produces sufficient ly 


miles 


sheet glass, glass 
good surfaces to require no subsequent grinding or 
polishing. The developments im the Fourcault 
ontinuous sheet process in the early 1900's had been 
vatched carefully, but im 1928 sheet glass was still 
wing made in St. Helens by the machine-drawn 
eyvlinder and the production had to be 
subsidized by other activities. In 1930 interest 
shown in the Pittsburgh Plate Company's 
-heet process and by 1933 all sheet glass manufactured 
ut St. Helens was made by this process ; since that 
time Pilkingtons have made important developments 
n this entirely new development 
imnounced a year ago is the ‘float process’ which 
produces contimuously, without grinding and polishing, 
Hat glass with the quality of plate glass, on the 
ievelopment of which £4,000,000 was spent. 

The present book is primarily an economic histor 


pre 
was 


Glass 


process An 


tthe Company ; the rather random notes of develop 
ents noted in reading the book and referred to in 
previous paragraphs show that there is also a 
interesting the technical 
\s a chapter in economic history the book appears 
ell done. There are more than 780 
‘riginal sourees, imeluding Board minutes and docu 


the 


most outline of progress 


references té 


ent in the Company's archives. It is an Impressive 


story of a family which for four generations has 
produced etficrent and shrewd busimess ana technical 
wn: enlightened employers. with time not only to 
build and run one of the largest industrial concerns 
in Britain but also to devote much of their time 
to publie service. In a statement issued by the 
founders Richard and William Pilkington to the 
work people during some labour troubles im 1845 1s 
the following. “It is our duty and our study, and we 
have always considered it Our mterest, to promote the 
happiness and welfare of all The story stops 
hefove the present generation took office, but they 
wre carrying on the traditions in & manner worthy 


f their forbears R. W. Doverss 


INDIAN MONOGRAPHS ON ALGAE 


Cyanophyta 
By Dr. T. V. Desikachary. (1.C.A.R. Monographs 
m Algae.) Pp. x-+ 686. (New Delhi: Indian 
Council of Agricultural Research, 1959.) 72s 
Zygnemaceae 

By Dr. M. S. Randhawa. 
\lgae.) Pp. 478. (New 
\grienitural Research, 1959.) 


be “ are 


(1.C.A.R. Monographs on 
Delhi: Indian Couneil of 


two concerned mainly with 


freshwater algae which, in Britain, are of econo- 
1i¢ interest only to those concerned with the supply 
When present in large numbers 


and purity of water. 
hey other 
countries, notably more or less they 
form the basis for a supply of much-needed protein 
n the form of fish which feed directly on them or 
through food-cha’ns the few links of which ensure a 
relatively efficient econdary production. They 
also be used in a simple, effective process of sewage 
purification (‘oxidation ponds’) and may increase the 
efficiency of solar salt works. Several of the Cyvano 


considered as pests In 
tropical ones, 


are generally 


Can 
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phyta described fix nitrogen and play an important 
part in the Since rice is the 
staple food of a large part of the human race, and 


cultivation of rice. 
nitrogen 
soils, such algae are of great economic importance 
Lastly, the possibility of mass culture of algae for 
direct use as food is being studied by biologists m 
many Therefore the Indian Council of 
Agricultural Research is to be congratulated on 
starting an ambitious series of monographs which w ill 
eventually cover all algal groups. English is the 
international language of much of Asia and Africa, 
while the world-wide distribution of most freshwater 
makes books of value to all phyco 


poverty im a common feature of tropical 


countries 


algae these 
logists. 

These first two volumes set a good standard for the 
whole They are well set out and printed, 
richly illustrated, contain few misprints or musstate 
They are more 
than Floras because there are sections on structure, 


series, 
ments and their cost is reasonable. 


reproduction, biology and general classificat ion. 
The taxonomy and nomenclature of algae are to 
day in a confused state. Therefore each author has 
had to decide which ‘system’ to follow or to provide 
his own. Both are experienced workers, and, in the 
main, they use the classical system exemplified by 
Die Siisswasserflora De ttschlands, Osterreichs und 
der Schweiz and Rabenhorst’s Kryptogamenflora, 
though systems advocated by other authorities are 
described. It that they do not 
criticize these diverse viewpoints. ‘The non-spe cialist 
may also believe that the species and genera are 
when, for the Cyanophyta at 
few for which this is thy 


is disappointing 


understood 
very 


clearly 
least, there are 
case 

The first 75 paves of Dr. Desikachary s Cyanophyta 
structure, reproduction, classification and 
biology, and make clear once again how ignorant we 
are about these algae, notably concerning heterocysts, 
vas-vacuoles and iiucilage. The next 545 pages 
deseribe all the taxa known from India, including ten 
new to The book concludes with a list of 
about 800 references and a rather scanty index 
be eriticized are omissions of 


eover 


sc 


Matters which may 
some of the ecological and physiological features ot 
these algae, too little consideration of the important 
work on micro-anatomy based on the use of the eleetron 
microscope, and the statement that the separation of 
from Scytonema con 
modern work shows that this is incorrect 
lack of appreciation of the 


strong probability that some species of Dactylocor 


l’etalonema “appears to be 
venient” 
There also seems to be a 


COpSsis are in fact green algae (Ankh istrodesmus). 

Dr. Randhawa’s account of the Zygnemacew Is 
more ambitious, for it covers the flora of the whol 
As this is a smaller and more coherent grou} 
is easier, 


world 
than the Cyanophyta such a treatment 
and it adds considerably to the value of the book 
In the first 100 pages a ge neral consideration of these 
algae is given on similar lines to that appearing i! 
the volume on Cyanophyta. A useful feature here 
is the section on their distribution m India in relation 
to the seasonal climatic changes, though it would bi 
preferable to have altitudes, temperatures and rai 
fall expressed in There follow 
300 pages of keys and descriptions of species with an 
index (there is no general index) and a good biblio 


metric units. 


vraphy. 
Valuable features are the author's own numerous 
records of the oceurrence of the species in India, 
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that one knows he has studied them himself. It is 
& pity he has not made more original drawings, because 
some of the illustrations chosen are not very satis- 
factory. Dr. Randhawa, like most modern workers 
on the group, has little use for infra-specific cate 
This is in marked the other 
major group of the Zygnemales, the desmids, where 
specialists describe innumerable varieties and forms 

Although the important work of Dr. M. B. E 
Godward on the cytology of Spirogyra is mentioned 
p. 21) it is ignored in the section on the nucleus 
pp 53-59): conse quently, the taxonomic potent al- 
ities of nuclear and chromosomal structures are also 


gorics. contrast to 


ignored, as are the new species she has described. 
In the section on Lloyd’s discovery of contractil 
vacuoles in the gametes of Spirogyra, Matvienko’s 
finding that these may only appear in the male gamete 
is omitted. The are puzzling. Naturally, 
like most maps the distribution of fresh- 
water algae, these show mainly where phycologists 
worked, but features are misleading. 
Thus there are apparently only two species of Zyqnema 
and four of Spirogyra recorded for England, whereas, 


maps 
covering 


have some 


in fact, about eight times as many are recorded. 
It is correctly stated on p. 261 that Zyqogonium 


ericetorum has been recorded from every continent, 
but reference to map H gives the false impression 
that it is unknown in Europe outside England, in 
Asia outside India and China, in Africa outside the 
Union of South Africa and in America outside the 
United States. 

Such criticism of these books as seems necessary 
does not alter the fact that they are considerable 
achievements and deserve the wide circulation they 
are likely to obtain. J. W. G. Lunp 


EUROPEAN SPIDERS 


Die Tierwelt Deutsch!ands und der Angrenzenden 
Meeresteile nach ihren Merkmalen und nach 
ihrer Lebensweise 

Begriindet von Prof. Dr. Friedrich Dahl. Weiter- 

gefiihrt von Maria Dahl und Prof. Dr. Hans Bischoff. 

47 Teil: Spinnentiere oder Arachnoidea (Araneae). 

XI : Micryphantidae—Zwergspinnen. Von Dr. 

Hermann Wiehle. Pp. xi+620. (Jena: Gusta, 

Fischer Verlag, 1960.) 107.65 D.M. 


volume completes series of monographs 
on the German spider fauna which began in 
Dahl's Saltic The group of spiders 
this known to the British 
uraneologists as the sub-family Erigoninae, has been 
elevated to family rank by Dr. Wiehle under the 
name Micryphantidae. The text covers 615 pages, 
has 1,147 figures and describes 144 species in 74 genera. 
Together with the previous volume on the Liny 
phiidae, Dr. Wiehle has completed a monumental 
work which will stand as an authoritative text on 
European spiders for many years. Apart from the 
British Ray Society monograph by G. H. Locket 
and A. F. Millidge published during 1951-53, the 


present volume is the only modern work dealing 


19026 with 


deseribed in volume, 


with the d.ffieult taxonomy of a very large family of 
tiny spiders, of which more than half are between 1 and 


2mm. in length. The German fauna is of particular 
interest to the British student because it includes 


both western and eastern European whereas 


144 


the British fauna s in 68 genera) is predomi- 
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nantly western and northern. Adequate taxonomic 
works on the Linyphiidae and Micryphantidae have 
become especially important in recent years because 
of the development of ecological studies on spiders, 
particularly those species in the litter and ground 
vegetation, most of which are members of these 
two families. 

Wiehle’s subdivision of the Micryphantidae mto 
four sub-families follows closely that of Petrunkevitch 
in 1928. Sub-families Masoninae and Pelecopsinae 
have been generally recognized they were 
proposed by Simon in 1884, and Wichle has preferred 
name Walckenaerinae for the third sub- 
family instead of Petrunkevitch’s Gonatiinae. The 
fourth sub-family, Erigoninae, remains, although 
there has been a redistribution of genera between 
it and the Walckenaerinae. 

The genera and species keys owe a great deal to 

Denis in France and A. F. 
Millidge in England. The numerous are 
clearly drawn and an invaluable aid to identification. 
The list of references includes 187 but omits 
that of Engelhardt (1958) which is referred to on 
Eric DuFrry 


since 


Simon's 


previous work by J. 


figures 
titles, 


page 


NEUROSURGERY IN WAR-TIME 


Neurosurgery 
Vol. 2. Edited by R. Glen Spurling and Barnes 


Woodhall. (Medical Department, United States 
Army. Surgery in World War II.) Pp. xxvi+ 
7054-12 plates (283 figures). (Washington, D.C. : 


Office of the Surgeon General, Department of the 
Army, 1959. For sale by the Superintendent of 
Documents, U.S. Government Printing Office.) 
7 dollars. 


in this series dealt with the organization of the 
specialty in the United States Army Medical Service 
during the Second World War and with head injuries ; 
the present, and larger one, deals with spinal and 
peripheral nerve injuries. 

The section on spinal injuries deals with every 
aspect of missile wounds of the spinal cord, with 
particular emphasis on details of nursing care, 
organization of evacuation and the urological problems 
presented by these patients. In the latter connexion, it 
is of interest that closed vesical drainage with manual 
control was preferred to automatic (tidal) drainage 
An excellent account is presented of the work carried 


previous excellent volume on neurosurgery 


on in the paraplegic centres established in the United 
States to care for these terribly handicapped men, 
and the description of the financial and other assis- 
tance provided to resettle them in their homes and 
at work is impressive. The goal of those in charge 
of these centres is well summarized in the aphorism 
“Having added years to the lives of traumatic para 
plegies, we must now, above all, add life to their 
vears”’ 

Peripheral nerve injuries are considered fully from 
anatomical, physiological and surgical points of view 
Other chapters deal with injuries of these nerves 
combined with serious soft tissue, bone and vascular 
damage. Causalgia and its treatment are fully discussed. 
A most valuable chapter the clinical 
features with the pathological changes, gross and 
microscopic, occurring at the injury in & 
series of more than 200 peripheral nerves. 
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In both this volume and that which preceded it 
one 18 constant ly aware of the tremendous organizing 
ability which provided and so successfully staffed 
the large number of neurosurgical centres in the 
United States and abroad during the Second World 
War. This organization went further, however, in 
uniting the centres into one great team with the 
experience, therapeutic advances and research findings 
at one centre being made known to all through 
bulietins, meetings and the visiting consultants. 
The advantages of such an organization over that 
existing at the time in Britain need no emphasis 
here, large numbers of neurosurgical (military and 
civilian) casualties were cared for in civilian hospitals, 
by neurological surgeons in some, orthopedic surgeons 
in others, each group working in relative isolation, 
some with an inadequate staff and without facilities 
for research or discussion of their problems with 
other groups interested in the field. While such a 
state of affairs was of not invariable, it did 
exist. Not the least valuable contribution of these 
volumes from the United States could be the guidance 
they might provide concerning the organization of 
services in Britain should 
OOCONNELL 


Course 


war-time neurosurgical 


the need for this again arise. J. E. A. 


BERYLLIUM 
Beryllium 


By G. E. Darwin and Dr. J. H. Buddery. (Metal 
lurgy of the Rarer Metals, No. 7.) Pp. ix + 392. 
Butterworths Scientific Publications, 


(London : 
1960.) 


P' ISSESSING, as it does, low density, high-elast ic 


modulus, moderate strength and good oxidation 
resistance, beryllium would be an attractive structural 
material were it not for its low impact strength and 
high notch sensitivity. Because of these limitations, 
bervilium has been important mainly as a minor 
addition to alloys based on other metals, until the 
advent of nuclear energy made new demands on the 
metallurgist and necessitated a re-appraisal of the 
so-called rarer metals. Because beryllium has low 
atomie weight and very low absorption cross-section 
for thermal neutrons, both the metal and its oxide, 
beryllia, are suitable for use in reactors 

Intensive research and development work in recent 
years has made possible the use of beryllium for the 
eanning of nuclear fuel elements. Much work had 
to be done before this stage was reached, however, 
and the book now under review gives «# timely 
summary of available knowledge. All aspects of 
the metallurgy of beryllium are discussed including 
the occurrence of beryllium-bearing minerals ; the 
extraction, production and fabrication of the metal ; 
its physical, mechanical and chemical properties ; 
its alloying behaviour and its nuclear properties. 
A chapter is devoted to beryllia, another to the 
“Health Hazards and Their Control’ that have 
complicated recent work on both metal and oxide, 
and a useful appendix is devoted to the determination 
of oxygen in beryllium. 

A monograph on a single metal is generally expected 
to refer to every relevant paper of note, and the 
authors have clearly borne this in mind. References 
are numerous throughout, frequently with just a 
short about each paper, and there are 
occasions when more critical comment would have 
been welcome. As might be expected, this applies 
mainly to those parts of the book which are concerned 
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the 
more 


with aspects of the subject outside authors’ 
personal experience. The sections directly 
concerned with the production and fabrication of 
beryllium for nuclear energy, and with the properties 
of most direct relevance, are written in a much more 
authoritative manner, and the volume will be wel 
comed by all those working in this field. 

If only the problem of brittleness could be over- 
come, beryllium would be of the greatest interest 
to aircraft designers. Those aeronautical engineers 
who are already discussing the potentialities of the 
metal should welcome this comprchensive treatment, 
and they should find the chapter on the ductility of 
beryllium of special Tho book is nicely 
produced and well illustrated and is a useful addition 
to metallurgical literature. A. G. QuARRELL 


mterest 


RARE-EARTH CHEMISTRY 


The Chemistry of Yttrium and Scandium 

By Dr. R. C. Viekery. (International Series of 
Monographs on Inorganie Chemistry, Vol. 2.) Pp. 
vii+123. (London and New York: Pergamon 
Press, 1060.) 40s. net. 

F the purpose of a monograph is to present the 

reader with a concise, critical and systematically 
presented résumé of knowledge in a particular field, 
and to spare him so far as possible the need to refer 
to the original literature, this book is unsuccessful. 
Seandium and = yttrium commonly discussed 
together with the lanthanons, even though in all their 
properties they display the behaviour expected of 
elements in Group ILIA of the Periodie Table. It is, 
in fact, the chemistry of 
yttrium, in particular, without continual comparisons 
with rare-earth chemistry, and, except at the level of 
deta'l and completeness found in Gmelin’s Handbuch, it 
is debatable whether the elements justify a book to 
themselves. 

Following a rather diffuse discussion of the history, 
natural occurrence and atomic properties of both 
elements, the author sets out to treat the isolation 
and the chemistry of each in turn. In matters that 
touch on Dr. Vickery’s extensive practical experience 
of rare-earth chemistry— the (curiously old-fashioned) 
treatment of their minerals, the extraction and the 
analytical chemistry of seandium and yttrium-——the 
reader is overwhelmed with and details of 
procedure. Other chapters that should clearly set 
the chemical and physical properties, crystal 
for their com- 


are 


impossible to consider 


facts 


out 
structures and thermodynamic data 
pounds are sketchy, confusing in arrangement and, in 
parts, apparently ill digested Plates, diagrams and 
textual statements are too often quite uninformative, 
and the whole lacks a ce rtain coherence. Much of it 
might have been written thirty vears ago, and even 
such separation procedures as ion exchange receive @ 
disproportionately small allowance of space. On the 
credit side the author has assembled a considerable 
(but nota complete) bibliography though the rt ader’s 
confidence in the reliability of references may be 
shaken by other evidence of exceptionally careless 
proof-reading and preparation of the manuscript. 
Counting obvious ty pographie ¢ rrors, mis spelt names, 
omission of units and downright factual blunders, I 
noted corrections on at least 29 of the 116 pages of 
text. A purist would want to alter the lamentable 
English style on many more. The book has a limited 
usefulness. J. S. ANDERSON 
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Haldane of Cloan 

His Life and Times, 1856 
Pp. 448412 plates. (London : 
Unwin, Ltd., 1960.) 42s. net 


N writing this new life of Lord Haldane, Mr. Somuner 

had access to much material not available to Sir 
Frederick Maurice; but though his book gives a 
vivid and well-balanced picture of Haldane it does 
no more than General Maurice's book to solve the 
enigma of Haldane, and throws scarcely any fresh 
light on his achievements, particularly in those fields 
of most interest to the scientist. Of Haldane as an 
an educationist or a philosopher we 
fact, rather than the 
Government report 1s dismnissed all 


1928. By Dudley Sommer. 


Allen and 


(reorge 


administrator, 

shown, in 
Machinery of 

too briefly, and the reader of Mr. Somner’s book is 
viven no indication of the extent to which Haldane’s 
thought has influenced subsequent investigations into 
The new material 


less more : 


are 


the organization of government. 
has gone rather to expand the political picture of the 
times in which Haldane moved, and of his later vears 
particularly we are told singularly little 

Mr. Somner frankly acknowledges his debt to 
General Maurice. but the whole structure of his book 
is on different lines, without, however, contributing 
anything fresh, except perhaps new light on par 
ticular episodes or the general political background. 
Much of Haldane’s thought, not only in adminis- 
tration but also in education, and more especially 
university education, and on the organization of 
research, for example, is, however, remarkably 
relevant to the issues of to-day, and what one would 
have looked for in any new life of Haldane on this 
scale is some reassessinent of the significance of his 
thought and work in such fields. No hint is given, 
however, of Haldane’s part in stimulating the 
institution of the University Grants Committee, or 
of the research grants of the Department of Scientific 
and Industrial Research, although his work for adult 
education is recognized. To the scientist who has any 
knowledge of Haldane’s thought im such 
fields it may well seem that an ins aluable opportunity 
has been missed of re-examining critically Haldane’s 
work and thought as a strategist, as an educationist, 


work or 


as an administrator or as a philosopher in a context 
to-day as a 


which is as relevant to the issues of 
generation ago. It is in 
that the stature 


Haldane are most 


such contest moreover, 
and achievements of such a man as 


apparent R. BrigHuTMan 


Trans-Antarctic Expedition, |955-1958 
Reports. No. 4: Tides at 
Weddell Sea By J. G. D. Pratt Ip 
(London: Trans-Antaretic Expedition 
22, Gayfere Street, S.W.1, 1960.) 6 


Shackleton, 
21-42 plates 


Comittee, 


Screntifie 


& BRITISH contribution to tidal knowledge in the 
event, Tides at 
Piquancy is added to 
by the comparatively unusual 
rie thod of observation by Words n gravimeter on a 
freely floating ice shelf—but the refreshing 
and often humorous method of presentation. The 
mgenuity improvize and maintain such 
a sensitive instrument under the physical conditions 


d Antarctic 1s 


Shackleton is 
the 


always an and 
mo except ion 
only 


not 


article 
also by 
required 


‘ neountered, sO as to obtain a sufficiently long SeTIES 
of observations for analysis, is greatly to be admired, 
as also is the painstakingly careful treatment of the 
After having analysed these data by standard 
tidal 


data. 


methods of analvsis, and obtained results of 
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which any tidologist would be proud, the author then 
proceeds to devise what he calls a ‘least squares 
method of analysis (all standard methods of tidal 
analysis are fundamentally based on least squares 
theory) and produce harmonic tidal constants seriously 
in discord with the ‘standard’ Pratt gives 
his reasons for this as being the existence of spurious 
oscillation with periods near 24 hr. and 40 hr. But 
while a spurious diurnal oscillation can seriously affect 
the diurnal constants in a tidal analysis, neither this 
nor the 40-hr. oscillation could affect the phase-lag 
of WV, by 75°. Rather than force what are believed 
to be transient oscillations into the mould of harmonic 
constituents by a least-squares method, it would be 
better to examine the residuals obtained after sub 
tracting a predicted tide (from the results of tidal 
analysis) from observations. There must be an 
error in the ‘least squares’ analysis for M, (and 
probably also for 0,), and, in view of the paucity ot 
tidal data in the Weddell Sea and Mr. Pratt’s own 
sterling efforts, this should be exposed. 


J. KR 
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Industrial Fatty Acids and Their Applications 
Edited by E. Seott Pattison. Pp. vi+230. 
York: Reinhold Publishing Corporation ; 
Chapman and Hall, Ltd., 1959.) 

HIS book is edited by Mr. EF. Seott Pattison, 

manager of the Fatty Acids Producers’ Council, 
New York, and consists of a series of contribution= 
by senior consultants of a number of major chemical 
firms in the United States on the industrial production 
and main usages of the varied chemical derivatives 
of fatty acids. 

Some of these products have an annual commercial 
utilization of many millions of pounds; their value 
as detergents, plasticizers, food additives, cosmetics, 
ete., are clearly and concisely described. Special 
mention is made of the recent increased commercial! 
interest in ‘tall oil’, a rosin/fatty-acid by-product 
of the paper-making industries. The purification, 
chemical nature and usages of derived fatty acids 
are given extensive treatment in the text, as 
are the industrial processes involved. 

The interactions of fatty acids with varied chemical 
reagents are given detailed treatment and chemical 
equations are employed extensively to illustrate 
the fundamental reactions occurring 

This book will prove of great the 
chemists and chemical engineers who wish to keep 
abreast of modern development in the industrial 
field of fatty-acid technology. It should also prove 
of absorbing interest to the academic organic chemist 

D. T. Lewts 
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Space Research 

Proceedings of the First International Space Science 
Symposium, Nice, January 11-16, 1960. Edited by 
Dr. Hilde Kallmann Bijl. Pp. xvi-+1195. (Amster- 
North-Holland Publishing Company New 
Interscience Publishers, Inc., 1960. 170s 


dam : 
York: 
HE First International Space Science Symposium 
was held at Nice in January 1960, under the 
auspices of the Committee on Space Research. The 
volume under review thus has a historic character 
as well as being an exceptionally well-edited proceed 
ings of the symposium printed and bound to the same 
high standard. 
An account of the symposium was given in Nature 
on June 4, 1960, so no more than the section headings 
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will be given here: (1) “The Earth’s Atmosphere 

2) “The Ionosphere’, (3) “Tracking and Tele- 
metering’, (4) “Solar Radiation’, (5) “Cosmic 
Radiation’, (6) “Interplanetary Dust”, (7) “The 
Moon and the Planets”. Radiation from celestial 
sources is imeluded under “Solar Radiation’. The 


100 papers cover mostly the two years of space 
research from the launching of the first artificial 
satellite to the time of the conference. Since another 
symposium is planned by the committee for next 
spring, there can be little doubt that this volume is 
just the beginning of an important series, and it is 
to he hoped that the future conferences and their 
proceedings will enjoy the same success as the first 


R. L. F. Boyp 


Health Physics in Nuclear Installations 

Symposium organised at the Danish Atomie Energy 
Centre, Riso, 25-28 May, 1959. Pp. 410. (Paris : 
Organization for European Economic Co-operation, 
European Nuclear Energy Agency London: H.M. 
Stationery Office, 1959.) 2,500 franes: 378. 6. ; 


dollars ; 21.30 D.M. 


volume contains thirty-two papers delivered 
| at a conference on health physics im nuclear 
installations, held at Riso, near Copenhagen, in 
May 1959, under the auspices of the Organization 
for European Economic Co-operation and the Danish 
\tomic Energy Commission. The purpose of the 
conference was part ly to introduce the subject to 
those entering this field, and partly to permit the 
presentation and discussion of new results. Accord 
ingly there are several introductory papers on such 
subjects as the biological effeets of ionizing radiations, 
the basis of the permissible levels of 
exposure, and measuring techniques. 
These are followed by papers on the 
radiation-levels and of the contamination of personnel. 
Practical problems of health physies and criticality 
control in specific types of installation, including 
reactors, chemical plant, and high-energy accelerators, 
There is a final section on emergency 


maximum 


eontrol of 


are discussed. 
situations. 

All the papers are by acknowledged experts from 
the United States, Great Britain and Europe, and are 
authoritative and well produced. This is a valuable 
record for those who attended the conference. How 
ever, for those new to the subject, it does not quite 
take the place of a well-organized text-book, and, 
since practically all the information it contains can 
te found in the technical literature, it is of limited 
The volume will probably be a 
libraries. 


ise experts 
useful addition to many 
WHITEHOU st 


Absorption Spectra in the Ultraviolet and Visible 


Region 
Edited by Dr. L. Lang, in collaboration with Dr. J 
Szoke, Dr. G. Varsanyi and M. Vizesy. Vol. 1: 
Pp. 414. Vol. 2: A Theoretical and Technical 
Introduction. Pp. 80. (Budapest Publishing 


of Sciences 
137s. 6d. 


House of the Hungarian Academy 

London: Collet’s Holdings, Ltd., 1959.) 
PTRHESE are the first 
| which “subsequent volumes will contain spectra 
of foreign authors and the collection will thus emerge 
from its strictly national environment and assume 
Volume 1 includes the 
two hundred assorted substances, 


two volumes of a series in 


an international character” 
spectra of 


some 
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mostly im solution, in the form of graphs of log e 
against wave-length supplemented with tables of 
selected values of log J//, at different wave-lengths 
for specified concentrations. The volume contains 
and formula indexes, but no 
made at classification. It is 
indicate the nature of the 
substances which range from complex 
compounds of cobalt through substituted benzenes 
to phenanthrenes, flavones and xanthins. These are 
presented in loose-leaf ; unhappily, the file containing 
the sheets of the review copy was not strong enough 


separate substances 
has been 
briefly to 


consti le re {- 


atte 
impossible 


for its job 
“theoretical and technical’ 
is some forty pages long. 


Volume 2 consists of a 
introduction. The text 
It will scarcely help those who know some spectro 
scopy already, and it is, naturally, too condensed to 
be of much value as an introduction. It is written 
in English which is nearly always intelligible but 
often odd. The of the emission from a 
hydrogen lamp is not only odd but also imeorrect. 

The preparation of a reference set of ultra-violet 
spectra presents an enormous task, in which the first 
step is to adopt a practical classification It is indeed 
useful to have the Hungarian results collected 
together, but this random sample seems unlikely to 
the ultimate catalogue of these 

R. F. Barrow 


discussion 


serve as a basis for 


spectra. 


An Introduction to Industrial Mycology 


By George Smith. Fifth edition. Pp. xvi 
(London : Edward Arnold (Publishers), Ltd., 1960.) 
408. net 


FTCHE publication m 1938 of An Introduction to 

Industrial Mycology by Mr. George Smith was a 
marked contribution to the study of moulds. That 
the book has now reached its fifth edition is ev idence 
of how well it has been received. The text of the 
fifth edition includes descriptions of a few genera 
and species of fungi which were not previously 
included, and the relevant literature of systematic 
mycology which has appeared since the publication 
of the fourth edition in 1954 has been considered. 

The major portion of the book is devoted to 
descriptions and illustrations of genera of 
moulds which regularly occur on industrial products. 
This section is of considerable value to students 
of general mycology especially because of the attention 
devoted to members of the Fungi Imperfecti and 
particularly to species of Penicillium and Aspergillus. 
The remainder of the book provides a most useful 
since it deals 


most 


introduction to beginners in mycology, 
with laboratory equipment and techniques including 
microscopy and photomicrography. Mr. Smith is 
to be congratulated om presenting the subject-matter 
in a most readable form with complicated terminology 
One of the delightful 

manner in which the 
experience and 


reduced to @& minimum 
features of the text is 
author draws on his rich 
gives practical advice on techniques and staining 
which is invaluable to newcomers in the field. 
Almost all the illustrations are from original 
photomicrographs and, being of high quality, add 
greatly to the value of the book. As compared 
with the previous edition, one figure has now been 
but replacements of four plates and new 


the 


store ot 


omitted ; 


illustrations of eight species are included. The 
publishers have maintained the high standard 
shown by the previous edition Jonn COLHOUN 


= 
' 
: 
2 
eat 
‘2 
a 
iy 


NATURE 


February 4, 1961 vou 


NATURALLY OCCURRING ALPHA-ACTIVITY OF DRINKING WATERS 


By R. C. TURNER, J. M. RADLEY and Pror. W. V. MAYNEORD 


Physics Department, Institute of Cancer Research ; Royal Cancer Hospital, London, S.W.3 


rT HE present article represents a continuation of 

| investigations into the nature and levels of 
naturally occurring x-activity in man and his environ 
ment. We have demonstrated the great variations of 
a-activity to be found as between different human 
foods'. Following the observations on foods it was 
natural to study the radioactivity of drinking waters 
supplied to the population of Great Britain. 

Several investigators** have reported measure- 
ments of the radium-226 content of potable waters in 
other countries, but very few data have been pub- 
lished during recent years on the activity of waters 
in Britain. Following the observations of J. J. 
Thomson’ early in this century on Cambridge water, 
there was considerable interest in this subject, but 
much of the earlier work leaves doubt as to whether 
the observed values applied to radium-226 or also 
included gaseous products such as radon-222, known 
to exist in certain waters at considerably higher levels 
of activity than its parent. In the present experi- 
ments we have measured the radium-226 content of 
71 drinking waters available in Britain, and in 
addition we report the values for radon-222 and 
radium-224 (thorium X) when present. 

In most instances the water samples have been 
made available to us by the co-operation of the local 
water undertakings at the request of the Ministry of 
Housing and Local Government 


Experimental Procedure 


The water samples were selected from sevoral 
points of view, including the size of population sup- 
plied and the nature of the associated geological 
formations. The specimens were chosen with the view 
of assessing the total daily intake of natural radio- 
activity throughout Britain from its water supplies 

Preliminary experiments indicated that, if poly- 
thene containers were used for the collection and 
transport of the samples, it was unnecessary to add 
either carrier or acid agent to the water at the time 
of sampling. No residual «-activity could be detected 
on the walls of such containers even after they had 
housed specimens of relatively high activity for 
several days. 

A litre of each specimen of water to be measured 
was evaporated to dryness in a ‘Vitreosil’ beaker and 
the a-activity of the residue measured, using the a-ray 
counting techrique previously described'®. In a few 
cases where the mineral content of the water was 
very low, 20 mgm. of barium chloride having known 
low «-activity was added to the water befor 
evaporation in order to provide adequate residue. 

Measurements were made on cach specimen of 
residue immediately after evaporation and at mtervals 
of a few days during the following 30 days, by which 
time the radon-222 and its 2-emitting daughters 
polonium-218 (radium A) and polonium-214 (radium 
©’) would have reached equilibrium with the radium.- 
226 present After 30 days no further change of 
a-activity of the residue could be detected in any of 


the specimens. Assessment of the amount of radon- 
222 above the level required for equilibrium with the 
radium-226 present in each water was effeeted by 
observations on a liquid sample 2-3 mm. deep, 
sealed in contact with a zine-cadmium sulphide 
phosphor of area 93 em.*. Adsorption by zine sulphide 
crystals of the daughter products of radon-222 present 
in solution had been previously reported by Rosholt", 
who used the method to obtain quantitative vields of 
lead-218 (radium B) and polonium-214 (radium C’). 

It has been observed by us that, when water con- 
taining dissolved radon at a level of activity many 
times higher than its content of radium-226 is assem 
bled in such an arrangement, the «-counting-rate 
increases for the first hour after sealing the sample 
and thereafter decreases with the half-life of radon-222 
(3-8 days), until the activity has fallen to the level 
represented by the content of radium-226 and other 
long-lived activity. If at any intermediate stage the 
water is removed and the activity of the phosphor 
itself observed, the counting-rate decreases rapidly 
during the first 10 min. or so, corresponding to decay 
of polonium-218 (radium A), and thereafter falls with 
a half-life of approximately 40 min. compatible with 
the deeav of lead-214 (radium #) and bismuth-214 
(radium C). It is thought that the solid deeay pro- 
ducts of the dissolved radon are deposited on the 
surface of the zine sulphide crystals and the «-particles 
emitted by polonium-218 (radium A) and polonium- 
214 (radium C’) are assumed counted with 27 effici- 
ency. So long as the water itself is present, the 
observed activity is maintained with the half-life 
characteristic of radon, although the radon «-particles 
themselves may contribute little to the counting-rate 
since their range in the medium is only 1 or 2 per 
cent of the depth of the water layer. 

Fig. 1 shows the characteristic pattern of decay of 
x-activity observed in a water sample contamimny 
radon greatly in excess of the amount required for 
equilibrium with its radium-226 content. Each 
estimate of radon content has been corrected for 
decay between the time of collection of the sample 
and the actual measurement 

In a number of the more active water residues, fast 
pairs of «-particles were observed, indicating the 
presence of at least the shorter lived members of the 
thorium series'’®. This conclusion was borne out by 
the subsequent variation of the thorium series 
activity with time, since it decreased rapidly during 
the first 20 days or so following evaporation, after 
which the thorium activity remained constant at a 
relatively low level. The presence of radium-224 
(thorium Y) in American potable waters has already 
been reported by Stehney?, who found the levels of 
radium-224 in freshly sampled waters comparable 
with those observed for radium-226. Due to the short 
half-life of radium-224 (3-64 days) and of its «-emit- 
ting daughter members of the thorium series, this 
z-activity decreases to very low values in the 2-3 
weeks subsequent to sampling. There is little doubt 
that the decreasing thorium series activity observed 
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uid removed 


Alpha counts per hr. 


10 
Hours after sealing liquid sample 


l 


in a number of our specimens is due to the presenc 
of radium-224 and its daughters in the freshly sampled 
waters. In the absence of long lived members of the 
thorium series, such as thorium-228 (radiothorium- 
228), at comparable levels of activitv, the initial 
thorium series activity of these waters is regarded as 
due to radium-224 and its daughters These values 
are given in Table 3 corrected for decay of activity 
since time of sampling 

In a number of the waters having very low activity 
it has not been possible to determine either the level 
of radium-224 or of the long-lived members of he 
thorium series. 

In a few specimens having intermediate values of 
long-lived «-activity, the of thorium-228 
1 its daughters has been observed but at levels 


prese nec 
arc 
representing small fractions of the total long-lived 
x-activities given in Table 1. 


Resu'ts 


The values of long-lived «-activity together with 
the activities due to excess radon-222 and its daugh- 
ters are given in Table 1 for various categories of 
water. 

In a number of instances waters from more than 
one source have been measured for a given town, and 
these are listed separately. Ground-waters have been 
divided into two comprising those derived 
from boreholes in chalk and those from boreholes in 
other geological strata. Surface waters include 
sources such as springs, rivers, lakes and reservoirs 

Column 4 of Table 1 the content of solid 
matter observed (in parts per million), and column 5 
the long-lived x-activity of this re sidue 30 days after 
evaporation of the liquid specimen. 

Table 2 indicates the range of values and mean 


groups 


gives 


long-lived «-activity for the different categories of 


water and their residues. 
In Table 3 the total «-activity of a number of the 
more active samples is broken down into its three 


main components. 


D’scuss'on 


It will be seen from Tables 1 and 2 that the highest 
values of long-lived «-activity are found in the group 
of spa waters, which possess high contents of mineral 
matter having specific activities greater than those 
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Excess radon 
and daughters 
(ape. /litre 
it time of 
sampling) 


Origin 


Spas 
*vichy Celestir 
Juventus 
*Vichy Catalan 
Bath 
Llandrindod 
Leamington 


rnish waters 
l 9,000 


000) 


H00-5 000 


atr ta) 
bristol 
Wolverhamp 
ton 

liristol 
Leamington 


(00-400 


Cirencester 
South Staffs 1 


Ground-waters 
(chalk strata) | 
London l 
Uxbridge 
Canterbury 


100-200 


100-200 
Farnham 

Common 
Brighton 


Surface waters 
iristol 100-200 
l 800-400 


50-100 


laenau 


Festiniog 
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found for surface waters or waters derived from 
boreholes. 

The Cornish specimens, although having a mean 
level of activity lower than the spa waters by a 
factor of 12, are still approximately ten times higher 
in activity than the mean values of chalk borehole 
or surface waters. The mineral contents of the 
Cornish waters are relatively low ; but the mineral 
matter has specific activities ranging up to 92 uue./gm., 
doubtless associated with the known deposits of 
uranium and ¢adium in parts of that county. 

Next in descending order of long-lived z-activity 
come the drinking waters derived from boreholes in 
geological strata other than chalk. The mean activits 
of this group is only slightly lower than that found 
for the Cornish waters, and this would appear to be 
due to their higher mean contents of mineral matter. 
400 parts per million compared with 90 for the 
Cornish samples. 

Waters derived from boreholes in chalk have still 
lower activities with a mean level down by a factor 
of 4 those derived from boreholes in other 
strata. It is interesting to note that the mean value 
found for the their mineral 
(1-5 uye./gm.) is very close to that reported previously 
by us'® for the a-activity of chalk specimens. 

The least-active group of waters observed by us 
are surface waters from rivers, lakes and reservoirs, 
even though a number are derived from areas of 
Pre-Cambrian or granitic rock formations. Their 
mean mineral content is 100 parts per million and 
their mean long-lived «-activity is lower by a factor 
of 12 than the Cornish waters, 

There was, of course, the possibility that a sub- 
stantial fraction of the observed long-lived «-activity 
was due to uranium-238. However, measurements 
of uranium contents of a number of waters in Great 
Britain have been reported by Smith and Chandler", 
who found values of less than I uem. (0-34 uue.) per 
litre in 124 out of a total of 162 specimens examined. 
Waters with values higher than this figure were, with 
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one exception, mot drinking waters Our own 
observations on the growth of «a-activity of the 
residues during the 30 days following evaporation 
leave little doubt that also in our series of waters the 
content of radium-226 is several times higher than 
the activity due to uranium-23s. 

Moreover, investigations of the uranium contents 
of North American river waters by Rona and Urry'' 
show a ratio of radium-226 to uranium-238_ of 
approximately 4: 1. In another study of the 
activities of ground waters in the United States, 
Seott and Barker" also observed levels of radium -226 
in excess of those due to uranium-238, 

These results are borne out by the chemical 
estimations made by us of the uranium-238 contents 
of a number of our more active residues. These con- 
firm the presence of uranium at levels of activity 
which represent only a small fraction of the total 
long-lived a-activity in each case. It is to be noted 
that even if the radium/uranium ratio is as low as 
4:1, then the «-activity due to radium-226 and its 
daughters will still comprise 90 per cent of the total 
long-lived activity contributed by members of the 
uranium series. 

In respect of the thorium series, Stehney* found no 
evidence of long-lived members such as thorium-22S 
in his studies of American potable waters, while Rona 
and Urry" assessed the ratio of thorium-230 (ionium 
230) to uranium-238 in North American river waters 
as being a very small fraction of unity. The very low 
levels of long-lived «-activity due to the thorium 
series found by us in the present investigation agrew 
with the findings of these observers. 

In the absence, therefore, of either uwranium-238 or 
thorium-228 at levels of activity comparable with 
those due to radium-226, the long-lived «-activities 
listed in Table 1 may be regarded as due to radium. 
226 and its «-emitting daughters, radon-222, polon- 
ium-218 and polonium-214, existing in radioactiv: 
equilibrium. The radium-226 content of any par 
ticular specimen is therefore taken as one quarter of 
the long-lived activity given in column 2 of Table 1 
It will be seen, therefore, that the 
radium-226 observed in this series of waters cover a 
range of 2,400-1, namely, from 0-005 uue.'litre to 
12-1 wue./litre. 

If we exclude the spa waters and assume a daily 
intake of 2-5 litres per head of the population of 
Britain'*, then the daily intakes of radium-226 from 
water alone cover a range of almost 500-1, namely, 
from 0-013 une. to 5-9 uue. In terms of long-lived 
x-activity the intakes from water range from 0-05 to 
approximately 24 ue. per head per day. 

So far we have considered only the long-lived 
a-activity due to the presence of radium-226 and its 
daughters. It will, however, be seen from Table 1 
that a number of the waters possess relatively very 
high contents of radon-222 and its daughters at the 
time of sampling. This is especially the case in the 
Cornish specimens where the «-activities due to 
radon-222 and its daughters, polonium-218 and 
polonium-214, range up to 10,000 uue. ‘litre. On the 
basis of a daily intake of 2-5 litres the ingested 
x-activity can therefore be as high as 25,000 uuc. a 
day, that is, approximately 8,000 uuc. of radon and 
of each of its two short-lived a-emitting daughters. 
In any attempt to assess the possible significance of 
these materials we are faced with an almost complete 
lack of data concerning their metabolism in the 
human body. Meyer" in a classical series of experi- 
ments in the late 1920's came to the conclusion that 
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Contributed by ELGA PRODUCTS LIMITED / 


Water Purification by deionisation is now widely 
accepted as an invaluable technique for laboratories 
and many industrial applications. Other applica- 
tions of ion exchange are, perhaps, not so well 
known, and one is now briefly described. 


Recovery and Purification of 
Organic Bases 


Many organic bases can be recovered from reaction 
mixtures and waste solutions by their passage through 
the hydrogen torm of a cation exchanger. The anion 
is bound to the resin as an insoluble salt, whereas 
the acidic and non-acidic impurities pass through 
the bed unaffected. Regeneration of the exchanger 
with acid results in the production of the pure acid 
salt of the base. Among bases which can be purified 
in this way are Alkaloids, Amino Acids, Dyestuffs, 
Vitamins, Amines and Acetone. 


De-Acidification of Solutions 


The use of an Anion resin of a suitable grade enables 
acidic constituents to be removed from solution. 
Typical of the processes which have been developed 
is the de-acidification of formaldehyde. Commer- 
cially this contains traces of formic acid which is 
objectionable for some applications. This can be 
removed simply by passing through a bed of a weakly 
basic anion exchanger. Other uses include the 
removal of residual acids from fine chemicals, dry 
cleaning solvents, etc., and acid contaminants from 
biological preparations. 


Part of this information has been condensed from Rohm & 
Haas Publication LE-3-53a. 

In following issues it 1s hoped to deal with further specific 
applications. 
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radon ingested in drinking water had a ‘mean life’ 
of about 1 hr. in the body, being excreted principally 
by the lungs. On this assumption it is easy to cal- 
culate that during its stay in the body approximately 
0-75 per cent, that is, 60 uve. of radon and of each 
of its two a-emitting daughters, disintegrate com- 
pletely. Since | of radon-222 comprises 1-78 

10' atoms of radon, this implies the production of 
about 3 million x-partieles and of a million or so 
atoms of lead-210 (radium J) in the body as the 
result of each day’s intake of such water. In a future 
paper it is hoped to discuss certain aspects of the 
radiation dosimetry resulting from these findings. 

It will be seen from Table 3 that a number of 
waters at the time of sampling also contain radium-224 
(thorium NX) and its three «-emitting daughters at 
levels of activity comparable with those of the long- 
lived activity due to radium-226 and its daughters. 
Since radium-224 is an isotope of radium-226 their 
fundamental chemistry would be identical, but the 
short mean life of radium-224 and its decay products 
may result in a very different distribution of absorbed 


energy. 


Daily Intakes of A!pha-Activity 

We consider the mean daily 
x-activity per head of population resulting from 
drinking water. From information kindly supplied 
by the Ministry of Housing and Local Government 
we have estimated the number of consumers of each 
of the principal water supplies. Assuming a daily 
intake of 2-5 litres per head the mean dailv intakes 
of x-activity from this source for various sections of 


now intakes of 


the population are estimated in Table 4. 


MEAN DAILY INTAKE OF a-ACTIVITY FROM DRINKING WATER 


Table 4. 
eac, PER HEAD OF POPULATION 


Activity 
Ra-224 and 
daughters 


Activity 
radon and 


tiroup of 


population 


Cornwall vo 
Very small 


London area 
Whole of Britain 
Seotland 

Spa patients 


(1 litre per day) ~ 1,000 


It will be seen that the mean daily intakes of long- 
lived a-activity for the four groups cover a range of 
18 to 1, whereas from Table 1 it is clear that the 
range of individual intakes may exceed 400 to 1. 
Kor the mean daily intakes of radon plus daughters 
we have a range of 4,000 to 1 between the groups, 
with the range for individuals exceeding 10,000 to 1. 
The low mean value of long-lived a-activity in the 
Scottish waters illustrates, rather surprisingly, the 
low values which may be encountered in areas of 
granitic formations. For comparison, Table 4 also 
shows the approximate daily intake of «-activity 
resulting from the consumption of 1 litre per day of 
British spa water having an activity equal to the 
mean value observed by us for this type of water. 


Maximum Permiss’b'e Leve's of Natural Activity 

The 
on Radiological 
‘natural background’ from its scope. 
recommended by the International Commission that, 
in considering the exposure of large populations in 


report of the International Commission 
Protection'® deliberately excludes 
It is, however, 
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relation to somatic effects, the maximum permissible 
level be taken as one thirtieth of the continuous 
occupational value (168 hr./week) computed aceording 
to its basic rules. The value of maximum permissible 
concentration for soluble radium-226 in water sug 
gested by the International Commission for con- 
tinuous occupational exposure is 100 uue./litre, so 
that the value for large populations would be 
3°3 uue./litre. This value is lower than our observed 
values for British spa waters and two Cornish waters. 
The activities of several other waters are more than 
10 per cent of this estimate. A similar situation has 
been noted for some large populations in the United 
States!9, 

However, direct observations by us'® on human 
skeletons from Cornwall show that the radioactivity 
observed in them is many times less than would be 
expected on the basis of the assumptions made by 
the International Commission. The observed mean 
level of activity of the skeletons is a factor of at least 
a thousand below the lowest body burden known to 
have resulted in a tumour. 

The apparent anomaly arises largely because the 
biological parameters which have been used in the 
ealculations were based on observations on human 
subjects having large radium burdens acquired many 
years previously and who were therefore excreting 
the radioactive material at a very low rate. 

In a previous article?® we reported investigations 
of the levels of natural «-activity present in the daily 
diets of the population of Great Britain and came to 
the conclusion that the daily intakes of such activity 
could vary from a minimum of 4 or 5 vue. to 400 or 
200 ye. or even more, depending on the particular 
choice of diet. It is evident that in places where the 
drinking water has a level of «-activity at the higher 
end of our observed range and the individual intake 
from food happens to be at the lower end of the range 
of dietary activity, then the daily intake of natural 
will be dominated by the contribution 
In other locations where the drinking 
water is derived surface having 
lower activity. the contribution from food 
predominant, regardless of the choice of 


x-acTiVvity 
trom water. 
much 
will be 
cliet. 

Whether the human body finds it easier to retain 
radium-226 and its daughters present in soluble form 
in drinking water than to retain the same elements, 
possibly in different chemical form, ingested in food, 
is not yet known. The relative contributions made 
by water and food to the real retention and utilization 
by the body of a-active substances and the factors 
which control retention in the two cases are the 
subject of present investigations. 


Comparison with Fission Product Activity in 
Waters 


Finally, perhaps we may consider these daily 
intakes of natural a-activity in water in relation to 
the published figures of the artificial 8- and y-activity 
due to the presence of strontium-90 and c#sium-137 
in drinking water in Great Britain?!. 

The pattern of distribution of these fission products 
is quite different from that of the natural a-activity, 
since they appear at their highest levels in surface 
waters. Ground waters have extremely low contents 
of fission products, but, as we have seen, high values 
of natural «-activity. 
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From the latest figures available (for the first half 
of 1959) we calculate the mean contents of strontium- 
90 and cesium-137 in surface waters as 0-75 uuce./litre 
and 0-20 uuc./litre, respectively The mean daily 
intakes of populations ingesting such drinking waters 
would therefore be 1-9 vue. and 0-5 uwue. of the two 
nuclides, respectively. 

For large populations the International Commission 
on Radiological Protection suggests 33 uue./litre and 
6,000 upe./litre in water, respectively, for these 
roaterials as the maximum permissible concentrations. 
It will be seen that the observed values are very 
small in comparison to these permissible levels. 

Note added in proof. Since these investigations 
were completed, we have had the opportunity of 
examining specimens of drinking waters supplied to 
Horrabridge, Devon The radioactivity of these 
particular waters has been the subject of recent com- 
munications?" concerning the incidence of cancer 
in the area. We find the long-lived natural activity 
of the Sampford Spiney supply to be 0-6 uye./litre, 
and its content of radon daughters 2,500-5,000 
zuc./litre. It will be seen that these values are well 
within the range reported in Table 1 above for waters 
in south-west England. 


Many of the water samples were obtained through 
the goodwill and co-operation of Mr. A. W. Kenny. 
of the Ministry of Housing and Local Government. 
who kindly approached on our behalf the chief 
engineers of numerous water undertakings, to all of 
whom we would like to express our sincere thanks. 
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Our thanks are also due to Mr. J. Crookall, of thi- 
Department, for chemical estimations carried out o1 
a number of the samples. 


' Turner, R. C., Radley, J. M.. and Mayn 
Stehney, A. F., Acta Radiol., 43, 43 (1955 
Hursh, J. B.. and Gates, A. A., Univ. Rochester Rep. UR, 25 
* Lucas and Ileewiez, F. H., J. Amer. Waterworks 
1525 (195s) 
* Krause, D. A.N.L. Rep. 5967 (Dee. 195s). 
* Lucas, H. F.. and Krause, D. P., Radiology, 74, 114 (1060) 
Rajewsky, B., Muth, H., Hantke, H. J., amd Aurand, K.. ste 
therapw, 104, 157 (1957). 
* Jacobi, R. B., J. Chem. Soe., 3, 314 (1949 
* Thomson, J. J., Phil. Mag., 4, 352 (1902) 
* Turner, R. C., Radley, J. M., and Mayneord, W. V., Brit. Radi: 
$1, 397 (1958) 
Rosholt, J. N., Anal. Chem., 29, 1308 (1057) 
Mayneord, W. V., Turner, R. ©., and Radley, J. M., Vature, 187 
208 (1960) 
Smith, G. H.. and Chandler, T. R. D., United Nations Conf... 
(1958). 
‘Rona. E., and Urry, W. D., Amer. J. Sci., 250, 241 (1952) 
Seott, R. C., and Barker, F. B., United Nations Conf., P/778 (195-5 
* Recommendations of the International Commission on Radiologica 
Protection, Brit. J. Radiol., Supp. No. 6 (1955). 
Mever, S., Mitt. Des Instituts fiir Radium Forschung, No. 23- 
Wien (1920) 
* International Commission on Radiological Protection, Report 
Committee LL (Pergamon Preas, Loudon, 1959). 
* Marinelli, L. D.. Amer. J. Roentgenol., 80, 729 (1958) 
* Mayneord, W. V., Radley, J. M., and Turner, R. Addr. s 
No. 64, 363 (March 1960). 
' Crooks, R. N., Osmond, R. G. D., Owers, M. J., Fisher, Ko M. kK 
and Evett, T. W., E.R.E.—R 3127, London (H.M.S.O., 1959 
Allen-Price, E. D., Lancet, i, 1235 (1960) 
Abbatt, 1. D., Lakev, J. R. A., and Mathias J., Lancet 


FIRE RESEARCH* 
By S. H. CLARKE, C.B.E. 


rE SHE continuous systematic study of tire protection 

| started in Europe and the United States in the 
closing years of the last century. Added impetus 
came with the Second World War, and modern fire 
research owes much to the vision of the late Sir 
Reginald Stradling, chief scientific adviser to the 
Ministry of Home Security, to Lord Falmouth, head 
of the Fire Research Division, and to the knowledge 
and experience of Prof. G. 1. Finch and Dr. D. T. A 
Townend. Prof. Finch suggested critical experiments 
which were of great value in elucidating some of the 
more important phenomena. He showed that, although 
many of the problems of fire protection were extremely 
intricate, they were in fact the result of a pattern 
built on relatively simple principles. 

For a fire to occur there must be fuel, oxygen, and 
source of ; there are exceptions, but they 
are of almost negligible practical importance. 

It is helpful to approach the study of fire by 
examining a shallow dish of petrol—a_ volatile, 
flammable liquid. If a small flame is gradually 
brought near the surface the vapour ignites when the 
flame is perhaps an inch from the liquid ; the eye can 
just follow the rapid spread of flame. Incidentally, a 
cigarette can be extinguished by gently dipping the 
lighted end into a tray of petrol. 

If the experiment is repeated with a tray of a less 
volatile liquid, say paraffin (kerosene), it will be found 
that quite a large flame must be played directly on 


* Substance of a discourse at the Royal Institution on October 21. 


the surface for a short time before maution takes place 
Once ignition occurs, however, and the liquid is warn. 
if the flames are snuffed out by placing a board over 
the tray, immediate re-ignition oecurs when a fres} 
flame approaches the surface, exactly as with petro! 

It is thus necessary to distinguish two tempera 
tures; first, the ‘flash-point’, which is the temperature 
at which vapour distils rapidly enough to support 
flame ; and, secondly, the ‘ignition temperature’-—am 
this is usually a higher -at which the flammabl 
vapours can be ignited. 

Although the chemical processes that are involved 
when wood is burned are much more complicated, in 
some ways wood and other similar materials may by 
thought of as behaving like liquids with a high flash 
point. When wood is heated, it decomposes, and 
gases and vapours are formed which, in contact with 
air, behave just like those of petrol or paraffin, and 
burn with flame. 

G. 1. Finch summarized very neatly the behaviow 
of wood as a fuel. He found it convenient to classify 
combustible materials in three grades which he called 
“tinder”, “kindling” and “bulk fuel”. Tinder can bx 
ignited by an ordinary match and is then able to 
continue burning ; it has a specific surface of not les: 
than 20 em.*/gm.; paper or wood shavings are an 
example. Kindling cannot be ignited by a match but 
can by tinder, and, if it is suitably arranged, can 
continue to burn; it has a specific surface of not less 
than 2 em.2’gm. Bulk fuel can only be ignited by « 
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Fig. 1. Suceessive stages in the ignition of wood by radiation. 
ibove the specimen outside the radiation field. 


tire which kindling, but under 
suitable can sustain self-combustion ; 
its specific surface is less than 2 em.?/gim. 

P. H. Thomas and D. L. Simms an 
interesting feature in the burning of wood. When 
small specimens are subjected to radiant heat of high 
mtensity, vapours and gases are emitted which ignite 
spontaneously. The interesting thing is that ignition 
eceurs not at the point of applied heat but some 
listance above, and the flame jumps back rapidly to 
the wood (Fig. 1). 

It. should be noted that it is maccurate to speak of a 
liquid burning; combustion occurs in the vapour 
phase, and in a region where there are convenient 
proportions of vapour and oxygen When wood burns. 
about half the mass is consumed as flame and about 
half glows as charcoal. 

The processes described form the background to 
the early stages of most fires. Once started, a fire 
spreads until all the exposed surface of combustible 
material is involved in tlame. At that moment the 
Maximum temperature is reached. The rate at which 

is reached depends largely on the amount and 
of the materials. When 

is reached, subsequent depend 
argely on the access of air to the fire 
There are two basic principles of 
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irranzement combustible 


developments 


fire 
protection, namely, the control of possible sources of 
enition, and the control of the amount of combustible 
material that can be involved at one time. The latter 
frequently involves the division of large buildings into 


practical 


ompartments each of which has a pre-determined 
legree of fire resistance. 
of the 
many large fires, 
have led 
acceptance 


Observations tempera 


ires reached at 
and im 
the 

toa 
curve 
epresent 


eXperiments, to 


almost universal 
standard time-temperature 
which is to 
the conditions m a 
‘Fire 
length of time for 
structure COntinties 
function 


considered 


severe fire resistance’ is 
lefined as the 
vhich a unit of 
perform 
when it is heated 
vhich is controlled 
the standard curve 


design 
in a 
according 


to its 
furnace 
to 
By-laws in 
most countries now require build- 
be 


towns to constructed 


their walls, floors, strue- 


in 
so that 
tural columns, and certain doors 
and windows reach an appropriate 
legree of fire-resistance. Steel 
columns have a fire resistance of 
about ten minutes, and the prob- 
iem is, therefore, to provide them 
with a heat -resisting coating which 
will stay in position when in 
volved in fire. 

It sometimes comes as 
prise to find that 


sur- 
2. 
steel behaves 


By courtesy of the Director of the Fire Res 


Pictures taken at about O-O1 sec Note ignition oecur- 
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eX posure 
irch Station 


so badly im fire; but it may be a greater one to 
learn that a number of fires have been caused by 
the combustion of fine steel-wool, which is readily 
ignited by a match, or even by allowing a handful to 
fall across the terminals of a small battery ; and there 
have been many fires in boilers in which overheated 
steel tubes have burned in high-pressure steam. 

The variety of possibilities in constructing fire 
resistant buildings is so great, and the present state of 
our knowledge so small, that full-scale tests are often 
necessary before approval can be given for the use of 
a new form of building construction. Furnaces were 
built by the Fire Offices Committee nearly thirty 
years ago to enable such tests to be carried out, and 
they were immediately made available to the Building 
Research Station of the Department of Scientific and 
Industrial Research for research When 
the Joint Fire Research Organization was set up im 
1947, they formed part of the contribution of the Fire 
Offices Committee to this Organization. 

Fig. 2 shows a specimen after test, and gives an 
idea of the size of the operation. Such tests are costly 
and 


purposes. 


much research has been 
designed to find means of eliminating them, or at 
least of conducting them on a smaller scale. The work 
has involved the search for mathematical expressions 
fo* the variations im temperature in every part of a 
wall, tloor, column, etc., when the temperature at the 
surface is raised at the rate demanded by the standard 
time-temperature curve. 
Thay 


time-consuming, and 


The construction of these 
even the thermal 
constants of the constituents are known the caleula 
tion of rise of temperature mh the steel is a diffieult 


be elaborate, and when 


Full-size specimen of pre-stressed concrete beam after fire resistance test. 
Ky courtesy of the Director of the Fire Research Station. 
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and tedious operation. Lawson and McGuire devised 
and constructed an electrical analogue which has 
proved extremely valuable both as a research tool 
and in reducing the number of full-scale tests. It 
exploits the close analogy which exists between the 
flow of heat in solids and the flow of a charge along a 
transmission line composed of series resistance and 
shunt capacitance elements 

The analogue deals with one scientific problem, 
namely, the behaviour of units of building construc- 
There remains 


tion under closely defined conditions. 
a wide range of problems resulting from the move- 
ment of hot gases and the transfer of heat, such as the 
provision of escape facilities in high buildings, the 


control of smoke in large basements or in ships, the 
mushrooming’ of hot gases in buildings of large area, 
the detection of fire, and many aspects of extinction. 
Before these can be studied on a small scale there is 
need of a reliable technique for the use of models. 
Considerable progress in this direction has been made 
by P. H. Thomas and C. T. Webster. Working with 
10 ft. side, they have 
various 


similar cubical models, of 1 
studied the burning of wooden 
sizes, and have established relationships that have 


enabled them to deal with some practical 


cril Ss of 


already 
situations. 

It has long been recognized, for example, that, 
smoke is perhaps the fireman's greatest enemy. It 
offers particular difficulties in buildings with a large 
expanse of floor area with all kinds of obstructions 
which together make it impossible for the fireman to 
see or to find his way to the seat of the fire. The 
Covent Garden fire and several other recent. large fires 
in Great Britain have focused attention sharply on 
this problem. They have led to a revived interest in 
a method of fire protection that has been employed in 
theatres for many vears, namely, the provision of 
emergency venting in the roofs to release the smoke 
and hot gases at an early stage in the fire. P. H. 
Thomas has recently developed for the first time 
what appears to be a satisfactory solution with an 
adequate theoretical basis. Using models, he has 
explored the combined use of ‘curtains’ to restrict 
the lateral spread of smoke in conjunction with 
roof-vents of various sizes, and has established a 
relation between vent area and the proportion of heat 
released in experimental conditions. 


Detection 


Experience of large fires soon convinces that, 
when they get beyond a certain size, total destruction 
is inescapable. A surprisingly large proportion of the 
total damage is caused by a relatively small number 
of large fires ; each year nearly half the damage in 
the United Kingdom is caused by some 200-300 out 
of some 50,000 fires in buildings attended by the fire 
brigades. Of the many that contribute to 
the development of large fires the most important is 
failure to detect and attack them while they are still 
P. Nash and R. Pickard have explored the rise 
gases over 


factors 


small 
in temperature and the movement of hot 
fires of various sizes in enclosures of various heights 
a task which called for entirely new 
instruments for measuring air-flow. Using the results 
of this work, together with information the 
distance of travel of fire brigades and experience of 
the desirable balance between high sensitivity and the 
like inhood of have succeeded in 
developing @ standard procedure which enables the 


merits of new designs of detector to be assessed. 


and shapes, 


about 


false alarms, they 
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Before leaving the subject of the occurrence of fires, 
reference should be made to the fact that effective 
statistics are collected with the collaboration of the 
fire brigades of the local authorities, by arrangement 
with the Home Office. These have yielded a number 
of interesting results, including indications of signifi 
cant differences in behaviour of pre-war and post-war 
houses and ‘pre-fabs’—the post-war housing having 
the best record. They have revealed a steady increase 
in fires associated with electrical equipment, and with 
the use of certain types of oil-burning apparatus 


Extinction 

When attempts to control sources of ignition and 
accumulations of fuel have failed, there remains the 
task of fire extinction. The most common method is to 
cool the fuel to a temperature at which the flammable 
vapours cease to be emitted. 

The commonest extinguishing agent is water, and 
the principles that govern its use have not changed 
fundamentally over hundreds of years. Whenever 
it can be used, it is incomparably the best medium. 
There is plenty of it and it is cheap; it is easily 
transported (by pipes) and easily applied; it has a 
large thermal capacity and it boils at a convenient 
temperature, absorbing a useful amount of heat. in 
The only circumstances in which plain 
water is not the best electrical 
fires involving flammable liquids the flash-point of 
atmospheric temperatures, and 
which water must be 


doing sO 


medium are fires, 


which is below 
circumstances in 
avoided at all cost. 
The main lines of . 
aimed at improvements in methods of applying water 
Since the War improvements in equipment, training, 
and technique have resulted in a marked and con 
effex 


damage 


research in recent years have 


tinued steady improvement in the tiveness of 
fire brigades in the United Kingdom. 

In the early post-war years the opinion was held 
in some quarters that high-pressure sprays, which were 
believed to have very fine drops, represented the 
ultimate in efficiency. A long and careful study by 
D. Hird, in which the fire brigades in London and 
Birmingham took part, demonstrated that there is 
no material advantage in increasing operational 
pressure much above about 100 Ib. per sq. in., and 
any theoretical merit fine drops may have in extine- 
tion is offset by their limited trajectory. 

D. J. Rasbash has shown that, where water is used, 
fires in liquids which cannot be eooled below their 
flash-point can be extinguished in the vapour phase 
by the use of a very fine spray. Less-volatile liquids 
such as fuel oil can be extinguished by cooling, and 
larger drops which will pass through the flames and 
reach the surface of the liquid are more effective. 

Another way of using water is as foam, which is 
made by dissolving a foaming agent (often a protein 
water and aerating the solution 
mechanically, or. by producing bubbles of carbon 
dioxide chemically. The function of the foam is to 
cover the surface of the liquid and to shield it against 
radiant heat from the fire, thus cutting off the supply 
of flammable vapour. 

During the War it was found possible to introduce 
foam at the base of a tank of fuel oil, and to let it rise 
by its low relative density and spread over the surface 
of the oil. This was not possible with petrol, because 
in ascending through the bulk of the liquid the foam 
became impregnated with petrol, which continued to 
Reeent work has led 


derivative) in 


burn and destroyed the foam. 


eri 

> 

veers 


NATURE 


Fig. 3. Last stages of extinetion in petrol fire by foam injected 
of a tank 30 ft. high. By courtesy of the Director ot 
the Fire Research Station Crown copyright reserved 


it the base 
to the surprising conclusion that very sloppy foams, 
with an expansion of about three times, are effective 
even with petrol (Fig. 3). : 

Two other types of « xtinguishing agents are used 
The first are known as vaporizing 


for special fires. 
being earbon tetrachloride 


liquids, the commonest 
They operate in the vapour phase by absorbing heat, 
and possibly also by inhibiting combustion. Research 
has been devoted to seeking to understand the reac- 
and to seeking the most effective of a 
Taking into account 
tonieity of the 
chlorobromomet hane 


the best of the 


tions involved, 
cost, 
de- 
has 
available 


wide range of reagents. 


onveTuence, agent or its 
composition produets, 
eome to be regarded as 
materials. 

D. Rasbash recently 
that the principle of cont rolling the atmosphere might 
be used on the grand scale even for such fires as that 
Garden A large jet-engine was specially 
modified by the National Turbime Establish- 
ment, and the exhaust this are 
being used experimentally in a large building to see 
how far practical tise Can be made ot the principle 
The inert, 
hoped that they will prevent the spread of combustion 
long enough for a fireman to be able to approach with 


made the bold sugyvestion 


at Covent 
from engine 


Vases 


exhaust gases do not cool the fuel, but it is 


his hose 

The other medium 1s 
powder’, the commonest form being 
homeate Research has not vet fully 
node of action, but experience has thrown consider 


‘drv- 
bicar- 


type of known as 
sodium 


elucidated its 


B05 


able doubt on its superiority over other cheaper and 
better-known methods. 


Fire as a Social Problem 


Fire is a social problem. An example will illustrate 
the complications that are encountered in applying 
the results of research. A few vears ago D. I. Lawson 
and his colleagues studied the occurrence of casualties 
through the ignition of clothing. Fire brigades and a 
number of hospitals co operated by sending re ports 
ona large number of incidents, and when possible they 
sent samples of the fabries which were first ignited. 
The researches involved studies ot a large range ot 
fabrics in the laboratory, and a simple equipment was 
developed as a standard measure of their flammability. 
Statistics showed that nearly a quarter of the fatal 
casualties were children, and of those a large propor- 
tion were wearing nightdre SSeS. Verv few occurred 
between the ages of about 10 and 60, and the vast 
majority were elderly people and often old ladies 
It became clear that the practical solution was not to 
aim immediately at the prohibition of all but flame- 
resistant fabrics ; there was need for special care of 
the young and old, who might wear such materials. 
and increased attention to the control of sources of 
ignition as electric and the 
domestic fire. It was considered important that the 
public should be informed about the special hazards 
of certain fabrics and that means should be provided 
the which 


fires, gas fires, 


such 


for them to be able to recognize ones 
presented the least hazard 

Fire touches practically every aspect of life, and 
deliberations of this kind call for wide collaboration 
Some fourteen Government Departments in Britain 
have special concern in fire protection: the Home 
Office is responsible for the safety of the public where 
they assemble in buildings and other places, and for 
ensuring that the efficiency of the fire brigades is 
maintained : the Ministry of Transport for safety m 
ships: the Ministry of Aviation for aircraft, and 
The Fire Research Board gives opportunits 
for members of industry and of the 
consider their problems and, with 
departments, to ensure that the 


sO OTL 
universities to 
ussessors) from 
the Government 
s balanced and co-ordinated. 
Orvanization 


research programme 1 

The Joint Fire Re search 
believed to be the only « xample ot complete and equal 
partnership of Government (through the Department 
of Scientific and Industrial Research) and industry 
the Fire Offices arranging 
level for research with 


itself is 


Committee) m 
to deal 


(through 
at national 
proble hh. 


social 
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Prof. Erwin Schrodinger, For.Mem.R.S. 


ERWIN ScHRODINGER, who died on January 4. 
as aman With outstanding ability to apply abstract 
reasoning to the advancement of 
physical theory. His great discovery, namely, 
Schrodinger s equation, as the 
deseription of atomic processes, was one of the most 
<urprising of all the that have 


oceurred with the development of scientific 


niathematical 


wave basis of the 


sudden advances 
know 
ledge. 
Schrodinger was born in Vienna in 1887 
tudent at the University ot Vienna during Loon LO, 


He was 


and then acquired a& mastery of erg nvalue problems 
in the physies of continuous media, so laying the 
foundation for his great work. He became assistant 
at the University of Vienna, and later served as an 
artillery officer during the First World War. 

In 1920, having married Annemarie Bertel, he went 
to Jena to take up an academic This was 
followed by 
prote ssor), Bre slau (ordinary prof 480T), 
University of Zurich, where he settled for six years. 


Throughout this period he was very actively engaged 


posit on 
(extraordinary 
and then the 


positions at rar 


in research in theoretical physics and published many 
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papers, mostly on the specific heats of solids and other 
questions of thermodynamics, and on atomic spectra. 

He has told me how he came to make his great 
discovery. With his work on spectra he was using, 
of course, Bohr's orbit theory, but he always felt that 
the quantum conditions in this theory were unsatis- 
factory and that atomic spectra should really be 
determined by some kind of eigenvalue problem. In 
1924, de Broglie published his work on waves associ- 
ated with the motion of free particles. This influenced 
Schrédinger profoundly, and he set to work to try to 
generalize de Broglie waves to bound particles. He 
finally obtained a neat solution of the problem, leading 
to the appearance of the energy-levels as eigenvalues 
of a certain operator. He immediately applied his 
method to the electron in the hydrogen atom, duly 
taking into relativistic mechanics for the 
motion of the electron, as de Broglie had done. The 
with observation. 


account 
results were not im agreement 
We know now that Schrédinger’s method was quite 
correct, and the discrepancy was due solely to his 
not having taken the spin of the electron into account. 
However, electron spin was unknown at that time, 
and Schrédinger was very disappointed and con- 
eluded that his method was no good and abandoned 
it. Only after some months did he return to it, and 
then noticed that if he treated the electron non- 
relativistically his method gave results in agreement 
with observation in non-relativistic approximation. 
He wrote up this work and published it in 1926, 
and in this delayed manner Schrédinger’s wave 
equation was presented to the world. 

A short time previously Heisenberg had discovered 
his matrix mechanics, another formalism for dealing 
with atomic processes. The theories of Heisenberg 
and Schrédinger were soon found to be equivalent, 
there being a mathematical transformation that 
converts one into the other. Two independent and 
apparently entirely different. lines of thought thus 
led to the same foundation for atomic physics. 

Schrédinger published a series of papers in quick 
succession, developing his ideas. For this work he 
shared the Nobel Prize in Physics for 1933. 

In 1927 he unfortunately moved to Berlin, where he 
became Planck's 
life beeame disturbed by 
and with Hitler's coming to power in 1933, he decided 
he could not continue in Germany. He came to 
England, and for a while held a fellowship at Oxford. 
situation at Graz. He was 
position of Austria at 
decision for him to 


successor. In consequence his 


polit ical developments, 


In 1936 he was offered a 
well aware ot 
that time, and it 
make: but the attraction of returning to his native 


country outweighed his caution and he accepted 

With the German annexation of Austria in 
Schrodinger was immediately in difficulty, 
his leaving Germany m 1933 taken to be an 
unfriendly act. He was foreed to express his approval 
of the Nazi regime, and he did th’'s in as ambiguous 
a wav as he could (see Nature, 141, 929: 1938), 

He soon found Lfe with the Naz’s intolerable, and, 
profiting by the fact that they had neglected to take 
the first place, he was able to 
slip across the frontier to Italy. He proceeded to 
Prineeton and after a short there 
moved to Dublin, to the newly created Institute for 


the uncertam 
was a difficult 


1938 
because 


was 


away hs passport m 


University 
Advanced Studies, where he became director and 
remained until his retirement in 1955. 

All this time Schrodinger continued his rese arch and 


published many papers on a variety of topics. Some 
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of them were concerned with unifying gravitation amd 
electromagnetism, the problem which absorbed 
Einstein for many years and which is still unsolved 
Schrédinger remained greatly interested in th: 
foundations of atomic physics. He did not like the 
generally accepted dual description in terms of 
waves and particles, with a statistical interpretation 
for the waves, and tried to set up a theory in terms of 
waves only. This led him into controversy with other 
leading physicists. 

Schrédinger was unconventional in his way of lift 
When he went to the Solvay conferences in Brussels, 
he would walk from the station to the hotel where 
the delegates stayed, carrying all his luggage in a 
rucksack on his back and looking so like a tramp that 
it needed a great deal of argument at the reception 
desk before he could claim the room that had been 
reserved for him. 

After his retirement he returned to an honoured 
position in Vienna. He died after a long illness. He 
is survived by his wife, who was his faithful com 
panion throughout their marriage 


P. A. M. Drrac 


Dr. Sidney Marsh 

Dr. 5. Marsu, who was head of the Physics Depart 
ment of Battersea Polytechnic from 1919 until 1950, 
died on December 14, at the age of seventy-six. 

After completing a double first in physies and 
mathematics at University College, Cardiff, he went 
to Munich and Géttingen, where he obtained his 
Ph.D. on work on discharge tubes under Prof. E 
Riecke. He joined the staff of Battersea Polytechni: 
in 1909 and, except for the two years 1917-19, when 
he was head of the Mathematics and Physics Depart- 
ment at Rutherford Technical College, Newcastle on 
Tyne, he remained there until his death. He was 
appointed head of the Department in 1919, and, after 
his retirement in 1950, he continued as a part-time 
lecturer giving more than part-time service. He gave 
his last lecture on December 12, 1960, two days 
before h’s death. The way he continued to adapt 
himself to the rapidly changing conditions of work in 
the post-war very remarkable. Old 
regulations and new regulations, general and special 
advanced tech 


period Wiis 
degree, polytechnic and college of 
nology, he took it all in h’s stride. 
H's research interests lay in electrolys’s and gas 
discharges, but the passion of his life was teaching. 
and, while this goes unrecorded in the proceedings of 
learned journals, it lives on in the hearts and minds 
of all that passed through his Department 
during his long stay there. With immense energy he 
also threw himself into the examination work of the 
University of London, and for many years right up te 
his death he was the ma nstay of the external examina 
tions in physics. Marsh must have been a name to 
countless students, the world over, who never knew 
of the immense pains he took to be fair to them and 
the compassion with which he carried out his duties 


those 


as an examiner. 
As a young man taking over what had been his 
Department for so long, I might have expected to 
find him a little difficult as a colleague. Far from 
this being so, he was a most kindly and considerate 
person who obtrusive with hs advice, 
though always willing to give it. He had that true 
humility that is a token of true greatness, and those 
who have known him and have worked with him 
mourn his loss greatly. L. R. B. Evron 
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Mr. H. T. Pledge, C.B.E. 


By the death of Mr. H. T. Pledge on December 2s, 
the library and scientific worlds have suffered a great 
loss. 

Humphrey Thomas Pledge, son of Thomas Pledge, 
was born on November 6, 1903. He went to Ton- 
bridge School and thence as an Exhibitioner to 
Trinity College, Cambridge, where he took a first in 
the Natural Sciences Tripos. After a short period of 
teaching at Wrekin College he entered the Science 
Museum Library as an assistant keeper in 1928. 

During his early vears in the Library, Pledge was 
coneerned with its services to industry, both in lend 
ing and in providing information. It was during 
this time that he collected material for his major 
work, published by H.M. Stationery Office in 1939, 
under the title Sedence snce 1500. This is a compre- 
hensive and masterly historical survey of the develop- 
ment of the physical and biological sciences, which 
has been widely accepted as a standard book of 
reference. It has been reprinted three times in Great 

sritain and has also been published in the United 


States 
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U.S. Atomic Energy Commission : 
Dr. Glenn T. Seaborg 
Dr. GLENN THEODORE SEABORG, who has been 
appo.nted chairman of the U.s. Atomic Knergy 
Comm ssion, was born in Ishpeming, Michigan, on 
April 19, 1912. Afier graduating at the University 
of California in chemistry in 1934, Dr. Seaborg held 
various research and teaching appointments im that 
University until 1942, when he was appointed seetion 
chief in the Manhattan Engineer District's Metal 
lurgical Laboratory at the University of Chicago, 
where he conducted research in nuclear chem/stry 
and phys.cs ; here ho was responsible for developing 
the process used for the separation of plutonium from 
fru | cleomen s irradiated in the production reactors at 
the Hanford ins:allation at Richland, Wash ngton. 
In 1946 he returned to the University of Cal. fornia 
at Berkeley as a professor in the Department 
Chem stry. He was appointed chancellor of the 
University im 195s 
While serving as instructor at the University of 
Cal.fornia in 1940, Dr. Seaborg was co-discoverer of 
element 94 (plutonium), the first of a number of 
trans-uraniec elements which his researe h activities 
revealed over the next fifteen years. He was the 
n 1941 of the isotope used as a source of 
plutonium 239; in 1942 of the 
uranium isotope, uranium 233; in 1944 of elements 
96 (eurium); co-discoverer in 


discoverer 


nuclear energy, 


95 (americium) and 
1949 of element 97 (berkelium) ; 
1950 of element 9S (ealifornium) ; in 1952 of clement 
99 (a ns'e nium); in 1953 of clement 100 (ferm'um) ; 
and in 1955 of element 101 (mendelevium). He was 
a member of the Atomic Energy Comm'ss on’s 
| Adv sory Committee from 1946 until 1950; 
of the ‘Joint Comm'ss'on of Rad oactivity, 
Lof Se‘ent ‘fic Un ons, s nee 1946 ; 


eco-diseoverer in 


(,enera 
member 
International Coune 
1 of the Comm ttee of Standards and Units of Radio- 


ar 
National Research Council, since 1947. 
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In 1945, Pledge became keeper of the Science 
Museum Library, and the full burden of the restora- 
tion of its services after their dislocation during the 
War fell on his shoulders. Later developments which 
added to his administrative responsibilities were the 
photocopying service and the impact on the Science 
Museum Library of the formation of the National 
Seientific Lending Library to take over gradually 
the former's lending service to industry. During his 
tenure of the keepership he continued to build up 
the Library into one of the finest scientific libraries 
in Britain, in spite of stringent limitations on the 
linaneial resources available to him. 

Pledge’s interests were wide, ranging from bio- 
graphy through the physical and biological sciences 
to ethnology and archwology, and his knowledge was 
deep. His book brought fellow workers on the 
history and philosophy of science from all over the 
world to South Kensington to visit him. He took an 
active part in the founding of the British Society 
for the History of Science. 

In 1934, Pledge married Ruth, daughter of the 
tev. H. M. Brown, and thev had one daughter. He 
was made a C.B.E. in 1960 S. E. JANSON 
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Anatomy and Bio'ogy at Western Reserve University 
Pror. Marcus SiInGer has been appointed Henry 
Willson Payne professor of anatomy in Western 
Reserve University, Cleveland, Ohio. He is at present 
professor of zoology and of child development and 
family relationships im Cornell University. Prof 
Howard A. derman, ASSOC ato professor of 
biology in Cornell University, has been appointed 
prof ssor of biology in Western Reserve Universit, 
Both appontments will be effective July 1, 1961. 

A native of Pittsburgh, Prof. Singer first graduated 
from the University of Pittsburgh, and later was 
awarded M.A and Ph.D. degrees by Harvard 
Universit He was on the Harvard staff during 
1938-51, first in the Biology and Zoology Depart- 
ments and later in the Anatomy Department of the 
Medical School In 1950 he served as v siting pro- 
fessor at the Long Island College of Med cine in 
Brooklyn, New York. He went to Cornell as associate 
professor of zoology and of child development and 
family relationships in 1951 and became a full pro 
fessor in 1953. 

Prof. Schneiderman is a native of New York City. 
He attended Swarthmore College and Columbia 
University and graduated from the former in 1948 
with honours in mathematics and natural sciences. 
He was granted the degree of M.A. and a doctorate 
by Harvard University. During 1952-53 he was a 
University research fellow in biology at Harvard. 
In 1953 he was appointed ass stant professor of 
zoology at Cornell and was appointed associate 
ssor in 1956. 


Botany at Calcutta: Prof. S. M. Sircar 

Dr. S. M. Srrcar has recently been appointed 
Sir Rashbehari Ghosh professor of botany in the 
University of Caleutta. This chair, created in 1914 
in the name of its donor, is the oldest in Indian 
universities for fostering research work in botany 
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with special reference to agriculture. Dr. Sircar was 
educated at the Presidency College and the University 
College of Science, Caleutta. During 1934-36 he 
worked under Prof. F. G. Gregory, at the Imperial 
College of Science and Technology, London. After 
returning to India in 1937 he joined the University 
College of Science, Caleutta, and took active interest 
in organizing research in plant physiology, particu- 
larly with reference to the rice plant. During 1946-47 
Dr. Sircar served as acting head of the Department 
of Biology in the University of Dacca and from 1949 
until 1951 he was on deputation with the Government 
of India as professor of agricultural botany in the 
Central College of Agriculture, New Delhi. He has 
created a strong school of research in Calcutta with 
special reference to vernalization, photoperiodism, 
mineral nutrition, germination and auxin relations ot 
In 1954 he was elected a Fellow of 


the rice plant. 
In 1958 


the National Institute of Sciences of India. 
he was awarded a travel grant by the Rockefeller 
Foundation to visit various universities and research 
institutes in Europe, the United States and Japan. 
The appointment ol Dr. Sirear to the chair is a fitting 
recognition of his long association with the University 
of Caleutta and his continued interest im the rice plant 


School of Management Studies, University of 
Bristol 


Tue University of Bristol is to establish a School of 
Management Studies for the purpose of providing 
residential management studies and 
for conducting research into problems of business 
management and administration This has been 
made possible by an offer by the Foundation for 
Management Education to underwrite the sum of 
£14,500 a year for a period of seven years in support 
of the School, and by the agreement of the University 
(irants Committee to supplement the Foundation 
support with a contribution of its own. The imit ial 
the School will be the offer of a 
course for executives in the 28-34 
attained depart mental respons 


COUTSOS im 


programme for 
residential age 


vroup, who have 
ibilities and who are nominated by their employers 
as being suitable for the kind of training which the 
School will provide. The course will be of eight weeks 
duration, divided into two periods of four weeks 
each, these periods being separate d by an interval of 
about ten during the students con 
d will be expected to undertake specified studies 
employing organization It is 
1961 62 will he occupied 
vear for the first 
the autumn 1962 
be obtained the 


weeks, which 
eorne 
own 


the 


within their 
intended that 
as & preparatory 


School and its 


admissions should be im term of 


Further mformation can 
Registrar, University of Bristol, Bristol 8 


from 


Scientific Literature on Fire 


tenth volume of References to Scventifi 


Literature on Fire has recently been published by 
the Fire Offices’ Committee, Joint Fire Research 
Organization (Library Bibliography No. 5 Part X. 


B. F. W. 
Fire Research 


{ogow 


M. Shakeshaft and Mrs 
Boreham Wood, Herts : 


By Miss E 
ski I’p. 107. 


Station. 1960). This contains 1,117 title references 
to papers, most of which appeared in 1956, arranged 
under eight headings The largest section (311 


references) is entitled “Initiation and Development 
mainiv to orignal and 


ke voted to 


of Combustion and refers 


fundamental studies. Other sections are 


branches of fire technology oceurrences of fire 13 
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references), fire hazards (106), fire precautions (149). 
fire resistance (178) and fire fighting (229). Short 
headed “‘Atomie Energy” (18 references 
ranging from radioisotopes to nuclear weapons) and 
“General” bring the volume to a conclusion, except 
for extensive name and subject indexes which oceupy 
as much as two-fifths of the whole publication and 
have evidently been compiled with much care and 
thought. There is no doubt that ths series fulfils a 
useful purpose, espec ally as regards the fire tech 
nology references, most of which would not be found 


sections 


in other bibliographies. 


Royal Society Committee on Scientific Research in 

Schools 

Tue Committee on Scientific Research in Schools 
which was established by the Council of the Royal 
Society in 1957 has issued a report covering the 
period November 1, 1959 October 31, 1960. It is 
stated that interest shown by schools in undertaking 
research has continued to increase, and the Committee 
is now admin 'stering research projects in 56 schools 
Some of these schools have more than one research 
project under way and a total of 66 separate research 
projects are now being actively pursued compared 
with 57 last vear. During the year, £2,000 has been 
provided by the Council of the Royal Society, and 
Shell Research Ltd. given an additional £75 
for special assistance at one school. All research 
projects with which the deal ng 
carried out with the special st advice and ass stance 
of Fellows of the Society and by others who act as 
advisers. The further 
from school-masters and school-mistresses for ass/st 


have 


Committee 1s are 


Committee invites requests 


ance in undertak ng research. A list of the schools 
at which research projeets are being carried out and a 
list of the projects themselves which cover a very 
wide range of topics in the physical and biological 
are given as an appendix to the report. 


SCTeTICEeS 


North Atlantic Biogeography 
Tue American Geographical 
together with a panel set up by the Committee on 
Oceanography of the U.S. National Academy of 
Sciences—National Research Council, proposes to 
publish a scientitie journal of an unusual kind, 
tentatively called North Atlantic Biogeography. The 
journal will consist of maps, accompanied by such 
ssary, and will 
received and 


Society, workir 


explanatory text as may be nece 
appear irregularly as contributions are 
accepted It will be a medium for publication of 
studies of all kinds 
chemiecal—that will 
understanding of the marine environment. 
will be limited to the Atlantic marine areas from the 
equator to the pole and will include the Aretie basin 
The plan is sponsored in the United States by the 
National Academy of National Research 
and in Canada by the Roval 
Funds are being sought in both countries 
Further information can 


biological. ceological, phy sical. 


luminate our geographical 


Its scope 


Sciences 
Council, Society of 
Canada. 
The panel is international. 
be obtained from the American 
graphical Society, Browlway at L56th Street, New 


York 32. 
Botanical Garden, Al!ahabad 


\ new botanical garden has 
Allahabad in the prem/'ses of the Central Botanical 
The garden 


Direetor, 


been established at 


Laboratory, Botanical Survey of India 
ix divided into various sections such as an economic 


“4 
= 
| 
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plants garden, experimental garden, ornamental 
section, landscape section, lily pools, fern houses, 
orchidarium and nursery. The temperature and 
humidity are being manipulated in the fern houses 
and orchidarium by artificial fountains and green 
cover. A variety of species is be.ng introduced in the 
different The institution is 
exchange relations for seeds and plants, and it may 
be possible in the near future to publish an inventory 
of the seed and plant material ava lable. Gifts of 
seeds and plants will be welcomed by the Director, 
Central Botanical Laboratory, Allahabad, India 


sections. establishing 


Efficiency of Indexing Systems 


THE report on the first stage of an investigation 
into the comparative efficiency of indexing systems 
ssued im September 1960 (see Nature, 188, 276: 
1960) has now been followed by an interim report 
programme briefly in that 
earlier report (Ashb Cranfield Project 
Interim Report on the Test Programme of an Investiga 
fion into the Efficu ney of q 
Systems. (An investigation supported by a grant to 
Aslib by the National Foundation.) By 
Cyril W. Cleverdon. Pp. 84. (Cranfield : College 
of Aeronautics, 1960.) Ss. éd.). For this programme 
more than 1,400 questions were received, from which 
400 were selected for the first round of testing, about 
half relating to aerodynamics. Although the test 
programme is still incomplete and the clerical analys = 
unfinished, the 


systems is ot 


on the test 


Research 


( ‘omparative 


Scrence 


been done Is 


indexing 


of such testing as has 
yore ral level of the 
particular interest and possible surpr.se. There also 
appeared io be only a small difference between the 


tour 


success of the postings for the short time of 2 
as against the relatively long time of 16 min. Com 
ment is also made on the ability of a relatively 
inexperienced person to index with an efficiency 
equal to that of the other more experienced members 
of the staff. the genoral level of 
fficiency are in this report based solely on finding 
document, and indicate that technical staff 


Comments on 


the same 
were able to use the indexes as efficiently as the project 
difference being with the 
Technical staff with 


staff, the only sigmuificant 
alphabetical subject catalog 
no previous experience got on surprisingly well with 
the Universal Decimal Classification, but im regard 
to the facet system opimuon is prov sionally expressed 
that the chain index and singh order approa h were 
a severe handicap and that use of the schedules in a 
rnore conventional manner would have given more 
Both the project staff and 
found the uniterm = system 


satisfactory results. 
technical 


relatively sumple to use. 


mt archers 


Calcutta School of Tropical Medicine 

THE joint annual report of the Calcutta School ot 
Tropical Medicine and the Carmichael Hospital for 
fropical Diseases tor 1958 59 contains a full record 
of the work of the scientific staff of the many depart- 
A number of matters of outstanding impor- 
Among these was the breeding 


ments. 
tance are referred to. 
of a strain of black mice by the crossing of white and 
ordinary mice ; 
human leprosy 
new experimental device has been evolved for research 
on amebiasis. In an attempt to produce better 
vaccine for cholera, it is recorded that formalin, in a 
suitable concentration, appeared to preserve anti- 
better than other chemical or physical 


bacilli, with promising results. <A 


gemicity 


NATURE 


these were used for transmission of 


Sou 


In the field of virus research, an interesting 
While the vaccinia 
lethal to infant mice 
virus Was 


agents. 
observation has 
virus was invariably found to b 
inoculated intracerebrally, the 
found to survive in the brain of mice for a prolonged 
period without producing any pathogenic effect 
Intensive work continued on the hemoglobinopathy 
syndrome, vielding results ot considerable interest 


been made. 


variola 


Medical Aspects of the Kariba Dam 


A SPECIAL supplement of the Central 
Journal of Medicine describes medical aspects of the 
Kariba Hydro-Eleetri Scheme (6, No. 10; October 
1960). The paper has been prepared by Dr. M. H 
Webster. formerly ch of me dic al otficer to the Federal 
Power Board, Kariba, who the measures 
taken to deal with the health problems of the Kariba 
scheme stemming from the following factors : the 
topographical and meteorological features of the site ; 
the nnportation of 


African 


outlines 


the nature of the undertaking : 
numbers and at high speed 


the nmnportation 


African workers in larg 
from many parts of Central Africa ; 
of large numbers of European operatives who could 
be expected to have little or no prernuuuby to the 
to be ceneountered and, 
indeed, as it out, little or 
tropical conditions. One of the 
of the Board was a campaign, earried out from the 
the against the tsetse fly and 
MOSquitoes which the 
possible an adequate hospital was built, but its 


specihe disease risks likely 
turned no experience of 
first undertakings 


air and on ground, 


infested area As soon @s 
modern equipment and comprehensive facilities would 
have been of little use without the skill and devotion 
staff. In a foreword, Sir Duncan Anderson, 
chairman of the Federal Power Board, 
belief that the study will prove a valuable source of 
engineers and 


of its 


states his 
information and guidance to all 
administrators who are concerned with the planning 
of great projects in the remote corners of the Earth 


The Quelea 


IN many Africa the 
alwavs been a threat to agriculture, causing damage 
especially sorghurn, millet, rice and other 
small-grained The have 
inereased considerably during the past fifteen years 
or so. and to-day, in many African countries, mor 
especially those ot West Africa, all attempts to raise 
output are doom d to failure unless methods for the 
effective control of these birds are jointly elaborated 
This was the problem 


regions of lea bird has 


Lo crops, 


cereals. economic losses 


and simultaneously applied. 
before the symposium arranged by the Comunission 
for Technical Co-operation im Africa South of the 
Sahara, held at Bamako during May 17-21 (Sevence 
ai ; July 1960). The agenda covered three 


Afrique, 
a review of progress achieved in control 


main pomts : 
techniques chemical, physical and biological means 
of destruetion of roosts and breeding colonies ; co 
and interterritorial level 


local ringing 


regional 
co-ordination concerning 
campaigns, direet exchanges of information on biology 


ordination at 
and control between neighbourmg territories ; con 
trol of birds other than quelea presenting a threat to 
crops. The participants were also called on to con 
sider the possibility of developing joimt action im 
Africa to ¢ this natural their 
recommendations, they pointed out that progress im 
quelea control must depend on adequate financial 
means to apply really effective measures. The meeting 
also stressed the importance of direct exchanges of 


scourge. In 
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information between technicians working m this field, 
between technicians in con 
tiguous ringing programme was recoti- 
mended to include at 100,000 birds over a 
period of three years, and a budget drawn up for 
such a programme. Another recommendation dealt 
with the need for investigations on the physiology 
and parasitic diseases of quelea as being indispensable 


and more especially 
regions. A 


least 


in determining fresh control methods. 


New Stomatopod Crustaceans in West Africa 


In November 1956, Dr. D. 'T. Gauld, of the Univer 
sity College of Ghana, sent to the British Museum 
(Natural History) three small Stomatopods, collected 
at Labadi, West Africa. One of these proved to be 
an immature specimen of a Lysiosquilla; the other 
two specimens were labelled Squilla pallida, but this 
identification proved to be incorrect. Later, two 
further specimens identical with those submitted by 


Dr. Gauld were found among a collection of Squilla 


africana Calman from Accra. It was apparent that 
these four specimens belonged to an undescribed 
species of Sqruilla as they did not agree with any 
known West Afi Can species, or W th the de criptions 
of any of the known Eastern Atlantic ones. The 


Squilla labadiensis has been given to this new 
species, which is described by R. W. Ingle in the 
September issue of Annals and Magazine of Natural 


Ilistory (2, No. 21: 1960) During the course of 
describing Squilla labadiensis, Ingle re-examined 
overal West African specimens of Sqvilla in the 
British Musewn (Natural History) collections. In 
part cular among a collect on presented Lo the 


Museum by Mr. A. R. Longhurst, it was discovered 
that several specimens labelled Squilla mantis had 
been wrongly determined, and these specimens were 
identified as Squilla Bigelow, hitherto 
known only from the Gulf of Mexico and Littl 
Bahama Bank, and the range of which is now extended 
to the West The dese ription ol Squilla 


nlermedia is the 


intermedia 


\frican coast. 
included in paper 


Canavanine in Leguminosae 


THE amino-acid canavanine is known to be present 
in the free state only in members of the Leguminosae. 
It occurs in the and its synthesis has been 
reports din rooted leaves of Canavalia sp. Its presence 
detected by simple chromatographic tech- 
Birdsong, R. Alston and B. L. Turner 
study of the dis- 


seeds 


ean be 
niques. B. A 
have now reported on a systemat i 
tribution of this substance in 161 species, representing 
78 genera, of Leguminosae, and have discussed the 
impact of their findings on the phyletie grouping in 
this family. These results are supplemented by data, 
variously collected, by other authors, to yield a total 
of 219 investigated species representing 109 genera. 
Of these, 68 genera have 


: species belonging to 32 


Canavanine has not been 
M mosoideae or 


canavanine in their seeds. 
found in the 
pinioideae. In the sub-family Papilionoideae it has not 
been found in the tribes Podalyrieae and Sophoreae. 
At least one species from each of the other tribes 
produces canavanine. In three genera, some species 
produce canavanine whereas others do not. 
data are presumed to be of taxonomic significance and 
have been interpreted as support for chromosomal 
information, indicating that the triLea Mimosoideae 
and Caesalpinioideae diverged relatively early from 
the is now represented by the 


sub-famiulies Caesal- 


These 


which 


‘stem’ line 


Papilionoideae (Canad. J. Bot.. 38, 499. 1960) 
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New Nature Reserve 

Tue Nature Conservancy 
national Nature reserve of 1,363 acres at Invernaver, 
near Bettyhill, on the north coast of Sutherland. 
The reserve includes woodland, heath and sand-dunes 
Its subsoil is limestone, and this brings in a number 
of rare and local plants, including the Scottish 
primrose Primula scotica, the mountan avens Dryas 
octopetala, and the purple mountain milk-vetch 
Oxytropis halleri. The attractive little spring squill 
Seilla verna also grows in the reserve, and there is a 
The breed 


ing birds of the reserve include the greenshank, red 


has declared a new 


moss that grows nowhere else in Britain. 


throated diver and ring ouzel. 


Symposium on Zooplankton Production 

FOLLOWING the of the 
primary plankton production held in Bergen in 1957, 
it is proposed to hold a symposium m Copenhagen in 
196L entitled “Zooplankton Production’. It will 
be held towards the end of the annual 
International Council for the Exploration of the Sea 
October 8-10. The symposium is planned to 
include two sessions on methods of 
zooplankton, methods used at sea and im the labora 
tory, methods of assessment of standing crop and 
production ; one session on the food of zooplankton, 
the trophie relationships of the organisms, and 
regeneration of nutrients ; one session on behaviour, 
including vertical migration, distribution, speed ot 


FUCCCSS 


Sympositrn on 


session ot 


during 
estimating 


movement and zooplankton as a possible source of 
one 


discussion of 


session left open for 


recommendations 


sonic scattering layers ; 
extra papers and 
To keep within the schedule, and yet allow time for 
the very valuable discussions, the papers at the first 
four sessions will be by invited speakers only. Papers 
for consideration for the fifth session will be welcomed, 
at this stage by title only with a paragraph of explana 
tion if this is not clear in the title. The organizing 

Dr. J. H. Fraser (convener). 
P.O. Box 101, Victoria Road, 
Steemann Nielsen (Copenhagen) : 

Dr. Gunnar Thorson (Hel 
intend to be should 


as possible 


committee meludes : 
Marine 
Aberdeen ; 
Prof. J. Krey (Kiel); 
singer). Those who 

the convener as soon 


Laboratory, 


Prof. EF. 


present 
notify 


“Educating the Whole Man’ 


In an article, “The Problem of Freedom and 
Efficiency in Universities’, in Science and Freedom 
for October and in a broadcast talk, ? Dry Lot and 


Redbrick”, Dr. A. P. Rowe pleaded earnestly for a 
thorough reconsideration of the bet ween 
teaching and research in British 
suggested a searching inquiry into the quality of both. 


relations 
Universi lies. He 


as well as into the balance between them, and also 
that changes in the structure of the administration 
of the universities might facilitate the promotion of 


more effective and stimulating teaching, and the 
elimination of much of the trivial investigations 
which now pass for research. A sentence in the 
leading article in Nature of January 7 (p. 2) un 
wittingly misrepresents Dr. Rowe's mind. So far 
from rejecting any idea of a broad education, he 
is concerned that the universities of Great Britain 


are failing to provide that vital something that was 
once given by the homes from which their students 
came ; and although he advocates that more research 
should be carried out in research institutes rather than 
in university departments, such institutes should be. 
he thinks, an integral part of the university. 
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D.S.1.R. Studentships, Fellowships and Research 
Grants: 196] 


Two booklets, the 
Scientific and Industrial Research, have 
ava lable and give detailed information on grants to 
be offered by the Council for Scientific and Industrial 
1961 for studentships, 
special research. The first, entitled 
Studdutships and Fellowships, 1961. gives the in 
formgtion required by young scientists and tech 
nolog sts who wish to obtain grants in order that 
they may continue their tra'‘n'ng beyond their first 
London: H.M. Stationery Office, 
Information ts given of 
the Council and tenable 


issued by 
become 


Research during 


degrep (Pp 28. 

1961.4 Is. Od 

awards made available by 

abroall, and of Nato scrence studentsh ps and fellow - 
I 


net) also 


n most cases if 18 required that appl cations 
for these grants be made by Mareh 1. The second 
entitled Research 19617, 
vives information on grants for special research work 

London: H.M. Stationery Office, 1961 
This covers such grants as are applicable 
already of acknowledged 
standing in their subjects. Applications for these 
vrants should be submitted to the Council by May 1 
or November 1. Grants issued by the Department 
of Seientifie Re search are 
in the United 


in certain cases the Council will con- 


ships 


booklet, Grants, 
Pp. IN 
Is. net) 
nvest who are 


gators 


essentially 


and Industrial 

for British subjects normally res dent 
Kingdom, but 
sider persons of other nationalities who are working 


n the United Kingdom 


Lady Tata Scholarships and Fellowships 


Tue Trustees of the Lady Tata Memorial Trust 
nvite applications for grants, scholarships and fellow- 
ships for research on diseases of the blood, with 


special re ference to leuka mua, m the academic vear 
beginning October 1. In view of the affinity between 
othe r forms of me oplast ‘ 


and disease, 


leukemia 


candidates with programmes of research on any 
ispect. of malignant disease which may throw light 
on problems of leuksemia will be « lig bk for eon 


The Trustees specially wish to encourage 
leuksemogenic viruses in mammals, 
and natural h'story of leuksem’a, and 
Further in 
Secretary of 


sideration 
studies of the the 
epidemiol 
the genetical and evtological aspects 
formation can be obtained from the 
the (European) Scientific Advisory Committee, 
Lady Tata Memorial Trust, Chester Beatty Research 
Institute, Fulham Road, London, 8S.W.3. Applica 
tions must be submitted before March 31 


ogy 


‘Radiative Recombination in Gallium Phosphide 
Point-Contact Diodes”’ 

H. € M. Swartz and C. S. Peet 
srite: “The acknowledgment to the United States 
Air Foree, which sponsored the work reported in the 
communication under this title published in Nature, 
188, 303 (Oct. 22, 1960), through subcontract with the 
Lincoln Laboratory, Institute of 
Technology, was inadvertently omitted. Appreciation 
is hereby expressed to the Lincoln Laboratory for 
permission to publish this work” 


Drs. Gorton, J. 


Massachusetts 


“‘Labi'ization of Deoxyribonucleic Acid in Thymus 
Nucleoprotein after Whole-body Irradiation”’ 
REFERRING to the communication under this title 

in Nature, 187. 1123 (1960), Dr. Ulrich Hagen writes : 

“In the text, Fig. 1 and in Tables 1 and 2, the extrac- 


Department of 


fellow ships’ 
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tion of DNA is deseribed as being done with ‘trichlor- 
acetic acid’. It must be emphasized that the sodium 
salt of trichloracetie acid was always used, at the 
concentrations mentioned (0-5, 1-0... per cent). The 
pH-value of the solution was 6-7”’. 


Announcements 

Pror. TPEODORE VON KARMAN, at the California 
Institute of Technology, has been awarded the 1961 
James Watt International Medal of the Institution 
of Mechanical Eng neers, in recognition of his con- 
of mechanical engin 
The award 


tributions to the advancement 
eering science in the field of aeronautics. 
of the Medal is made every 


Dr. FE. K. Janaxkt AMMAL has been awarded the 
Indian Botanical Society’s Birbal Sahni Medal. The 
Medal is distinguished 
Indian botan'st for 
botany in India 


VoLtume 4, Part 4, o/ Institutions and 
Scientists in Latin ssued by the United 
Nations Educational, Scientific and Cultural Organ- 
ization, Scientific Co-operation Office, Montevideo, 
Argentina, N-—Z, giving the 
usual particulars of career, rese arch activities and 
publications (Pp. 453 Montevideo: | 
Centro de Cooperacion para America 
Latina, 1960). 


Industrial Abstract, No. 47 (November 17, 1960), 
issued by the Technical Information Section, Federal 
Ministry of Commerce and Industry, Lagos, Nigeria, 
inchides the al according to the 
Universal Decimal Classification, indicated by its 
title. There are also a review of the fourth edition of 
the Handhook of and Industry wn Nigeria 
and a list of imadustrial, and commercial 
fairs, exhibitions and conferences, Novernber 1960 
February 1961 (Pp. ii +26. Lagos: Federal Ministry 
of Commerce and Industry, 1960) 


two years 


every year to a 
his contributions and services to 


awarded 


Scientific 


America, 


the scientists of 


lists 


TOG nesco, 


Crentifica 


stracts ¢ lassified 


(C'ommerct 


scientific 


THe Clay Minerals the Mineralogical 


Society is holding a joint meeting with the British 


Group ot 


Society of Soil Science in the School of Agriculture, 
University of Cambridge, during April 6-7. The 
subjoct for discussion will be ‘*Weathering Further 
information can be obtained from Dr. R. M.S. Perrin, 
School of Agriculture, University of Cambridge. 


Tue Advisory Committee on Arid Zone Research 
and the World Meteorological Organization are 
jointly organizing a symposium on “Changes of 


Climate’ at the headquarters of the Food and Agri 


eulture Organization, Rome, during October 2—7. The 
symposium is being arranged with special reference 
to Arid Zone Research. Further information can be 
obtained from W. Moller, Arid Zone Unit, Depart 
ment of Natural Sciences, Unesco, Place de Fontenoy, 
Paris-7e. 

A CONFERENCE is being organized jointly by the 
Colour Group, the Institute of Physics and the 
Physical Society and the Inter-Society Color Council 
of America, to celebrate Clerk Maxwell's 
demonstration of trichromatic colour reproduction at 
the Royal Institution in London. The conference 
will be held at the Imperial College of Science and 
Technology during May 16-18. Further information 
can be obtained from the Institute of Phvsies and 
the Physical Society, | Lowther Gardens, Prince 
Consort Road, London, S.W.7. 
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SCIENCE PLANNING, DEVELOPMENT AND CO-OPERATION IN THE 
COUNTRIES OF THE MIDDLE EAST AND NORTH AFRICA 


REGIONAL conference on the above topie was 
held under the of Unesco and the 
United Arab Republic Science Council in the Senate 
Hall of the House of Representatives, Cairo, during 
December 19-23. The meeting was organized by the 
U.N. Science Co operative Office of the Middle East 
(director, Mr. Jan Smid) and the United Arab Repub 
Council (secretary-general, Dr. A. F 
Ismail). The meeting was attended by delegates from 
Irag, Jordan, Lebanon, Morocco, Sudan, Tunisia, 
furkey and the United Arab Republic. Three 
international scientific consultants were in attendance 
Prof. J. Coulomb, direct eur-général, Centre National 
de la Recherche Scientifique, Academician M. M. 
Dubinin, Academy of Science, U.S.S.R., and Prof. 
M. Stacey, Mason professor and head of the Chemistry 
Department, University of Birmingham. 
The meeting was opened by an address of welcome 
Edueation, 


auspices 


lic Seience 


from the Egyptian Central Minister of 
His Excellency Kamal El] Din Hussein, who discussed 
the need for co operation in science and technology at 
regional and international level, and who emphasized 
the importance of such a conference for the future 
development of Middle Eastern and North African 
countries 

He was followed by Mr. Jan Smid, who spoke of the 
the development of 
He outlined Unesco’s 
problems of economie 
He indieated 
the aims of the Conference as being of particular 


Unesco in scientific 
research throughout the world. 


trving to solve 


role of 


efforts m 
planning in the less-advanced countries. 


value in assisting the delegates to set up in their own 
countries some form of permanent centralized national 
body for co-ordination of scientific research aimed at 
better economic development of natural resources. 
He emphasized the role of the international con 
sultants They were present to give their views on 
science administration based on their experience. 
Each of the 


on science planning and administration within his 


consultants then gave a short address 
own country. 

After an intermission, Dr. M. A. Haseeb of the 
Sudan was elected chairman of the conference and 
the elected vice-chairmen were delegates from Iraq and 
Turkey. Dr, A. F. Ismail of the United Arab Republic 
elected the meeting During the 
following two days delegates gave extensive reports 
was happening in science in their own 

These may be summarized as follows: 

Iraq. Delegates Dr. A. T. Al-Najim, director- 
general of Baghdad: Dr. F. Al Tai. 
dean of smrence, University of Beghdad 

The University of Baghdad was prominent in lead 


was recorder of 


on what 


eountries 


education, 


ing some research activities, and there were two 
research institutes in the country. Studies in agri 
culture and forestry were prominent and so were 


science and medicine. A number of research centres 
for industry, for example, for petroleum chemistry, 
were already planned, and schemes were in hand for 
atomic There was a serious lack of trained 
scientists and technicians. Much thought was already 
being given to planning the national effort. 


studies 


Jordan. Delegates Dr. S. Nashef, otf 
research, Ministry of Agriculture; Mr. A. Fouzi. 
under-secretary, Ministry of Public Works. 

Jordan had no university, but there was a growing 
awareness of the importance of scientific research for 
ihe future development of the country. Various 
ministries had undertaken important research pro 
jects, for example, m agriculture, health, publi 
works, etc. The Jordan Deve lopmne nt Board, through 
its planning undertaking much 
Many industrial firms such as the Potash 
Many students 


comniuttee, 
research. 
Co. were applying results of research. 
were being trained abroad 

The country was difficulties 
There was an urgent need for a central body for 
co-ordinating and financing research. There was « 
serious lack of scientists and trained technicians and «a 
need for raising the status and salaries of those they 
had at present. 
Delegates Mr. Joseph Naggar, 
of the Central Scientific Conimission for Lebanon : 
Dr. M. Attie, director, Industrial Research Institute. 

There were three universitios in Lebanon: (1) 
The Lebanon University, a recent foundation with 
quite well-equipped laboratories fo 
ally in chemistry, physies and 
American University with well-equipped 
laboratories and with attached Schools of Enginee: 
ing, Medicine. Agriculture and Economies. (3) Th 
University of St. Joseph—a French University with 
good departments, but now lacking in funds 

There are a number of research institutes and also 
Scientific research in 
and urgently needs 


beset with many 


Lebanon. president 


h. espec 
(2) The 


SCIeTICe 


biology 


observatories. 
Lebanon lacks co-ordination, 
planning at the national level. 

Morocco. Delegate Dr. Abdel L. Bennis, direetor. 
Agronomical Research Centre of Rabat. 

There are a number of scientific research institutes 
in Morocco, for example, the Laboratory of ¢ ‘hemistry 
and Physies with divisions of hydrology, 
chemistry, hygiene, ete. There are also Laboratories 
of Parasitology, Entomology, Microbiology and 
General Biology. There are Departments of Botany. 
Chemistry, Geology (with an Institute 
in what is termed the Faculty of Science of Morocco 
An Agricultural Research Institute is under the ears 
of the Ministry of Agriculture. There is a scientific 
institute, L’Institut Scientifie Cherifeon, which was 
founded in 1921 with the object of co-ordinating 
science, and it has done valuable work in many 
disciplines and has given help with founding libraries. 
museums, ete. 

There is a great need for a central science council 
for which the Government has now given approval. 
There was a grave shortage of scientists and techni 


two good 


biok wical 


of reology 


erans 

Sudan. Delegates Dr. M. Ali Haseeb, assistant 
director of research, Ministry of Health; Mr. A. A 
Fl Karib, assistant Ministry of Animal 
Resources. 

This country has 11 million people spread out over 
Its climate varies from desert 


director, 


a million square miles. 


| 
> 
7 
‘ 
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© tropical and subtropical and it has rich natural 


resources of minerals and agricultural products. 


Cotton is the main export 

The University of 

and is very active In many 

Engineering, Veterinary, Arts and Law. 


Khartoum is well established, 


faculties such as Science, 


riculture, 


\ 
4 good deal of research is applied for national needs. 


here are many institutes of the various munistries 
which earry out research, for example, Agriculture, 
lrrigation, Animal Tropical Medicine. 
The Government is sympathetic to potential deve lop 
ments through science. Many scientists and 
needed in the country. 

rates Mr. Hamza, head of the Faculty 


> 
Resources, 


hore 


technicians are 
Tunisia. Del 
f Seiences, director of research on arid zone pro 
Mr. ‘Talbi, professor, 
niversity of 


oO 
blems, University of Tunis ; 
Faculty of Letters and Science, 
The country has some tra litions in science, for the 
vears 


iis 


Pasteur Institute of Tunis was created many 
ugo Researches in the 

t in institutes under various ministries, 
Agriculture. Connex 
ults of 


natural sciences, ete., have 
been carried ou 
for example, of Education and 
ions with France have been 
researches have been published in French seient ific 
journals. Now a Universit) of Tunis has been created 
(March 1960) which. although needing 10 vears to 
build, will cater for 15,000 students and will have 
powerful science The 
general outlook for science collaboration in Tunisia 


close, and r 


faculties and research facilities. 


is promising 
Turkey. 
ot Istanbul > 
sity, Istanbul 
Scientific research is carried out in the Universit 
in laboratories attached to ministries and a 
institutes There are six Universities 
Istanbul, Ankara, d’Ego, Atat irk, the Tee 
University at Ankara and the Technical University of 
Istanbul. Between them most serentific disciplines 
ure taught, Most 


wut eult ire are studied 


Pamir, University 
Techn cal Unive r 


levates Prof. H. N. 
Prof. N. Serdaroglu, 


a few 


ial 
huni al 


and research facilities are good 


specialists subjects wh as 


Ministry Laboratories, of which there are cight 
medical, for 
Much thought 
present to the formation of 


but difficulties 


in the 
The 


example 


special research imstitutes are 


for tuberculosis and cancer. 
given atl 
tor 


is beime, 
a couneil science, TaN must be 
overeome 
l'nited Ara ‘ 
director, National 
M. M. Ahmed, vice-rector, University of Cairo ; 
\. F. Ismail and Dr. M. K. Tolba, Science Coun 
and Dr. M. B. Ahmed, University of Cairo: 


Y. Khouri and Dr. S. Al Safadi, University of 


Damascus. 


Tour 


Delegates A. R. 


kev, Research Centre, Caro: 


Comparatively speaking, the United Arab Republic 
organized, and the powerful Science 
Egypt and 
report 


is very well 
science ih 
annual 


Both of 


Universit ies 


Council which co-ordinates 
Syria has just published its third 
together with a report to Unesco. 

make Impressive reading. The five 
Cairo, Ain Shams (Cairo), Alexandria, Assiout and 
Damascus considerably expanded, 
especially on the research side. The building of the 
large science centre im Cairo is well advanced, and 
many other research institutes, for example, 


these 


are all bemg 


there are 
for atomic research. 

The projects being attempted are largely aimed at 
developing natural resources and are making good 


The United Arab Republic is already 


pre Wress 


playing the 


NATURE 


status and financial autonomy, 


part of a centre of scientific training for 


the region Its own problems, however, are. still 
especially a noed for more high-quality 
research leaders, for skilled 
information and library 


vory 
scientists to 


vroat 
act as 
technicians, for better 
facilities, for expensive apparatus, etc. 

In the lively dise followed, many 
important and not unfamiliar points emerged. It was 


issions which 
clear that there is already a good foundation in most 
sound national and regional 
There is urgent 


countries on which 
developments in science can be built. 
need for firm and substantial government support, 
for fair treatment of scientists and for good co-opera- 
tion through Unesco 

Finally, it was possible for the conference to pass 
the following Resolutions : 

(1) That a 
body should he « 
with the of organizing, 
img pure applied scientific 
promoting reser h projects leading 
social and intellec tual ce velopment 

2) That this body has publie utility 
and is directly attached 
Prime Minister, having a limited 


similar 
Member State 


and co-ordinat 


council or a 
each 


central scremce 
stablished in 
aim reinforein 
ibs well ibs 
» the 


of the nation 


and 


CCOMOTILIC, 
council or 
to the office of the 


membership including representative 
institutions as well 


of universities, 
interested ministries and scientific 
as certain scientists and experts in industry and 
agriculture 

(3) That the Member States allocate to this council 
a sufficient budget which would enable it to accoim- 
plish its mission, and that total expenses for scientific 
research in the country are progressively increased 
in order to attain not less than 1 per cent of national 

(4) That this central body should first make use of 
the existing research institutions by unproving their 
possibilities and promote establishment of new 
laboratories in fields essential to national needs 

(5) That this establishes the priority of 


projects of research of national 


council 
various applied 
importance after preliminary study made by special 
committees formed by the couneil. : 

(6) That the coun il executes the adopted research 
projects either in its own laboratories or in co-opera 
tion with other competent scientific institutions, 

(7) That a national scientific documentation centre 
be established in each Member State, with the aid of 
Unesco if necessary and on re which will be 
attached to the council and charged with providing 
scientists with the necessary scientific information 
Member States unc rtake adequate 
to the country by 


juest, 


(8) That the 
training of scientists necessary 
strengthening faculties, universities and institutions, 
and by establishing new ones as well as missions 
abroad. 

(9) That 
the appropriate status of seientifie 
with provision of the material conditions correspond- 
ing to the highest scale existing in the country. 

(10) That the Member States give attention to the 
and improvement of material and moral 


of auxiliary and technical personnel of 


the Member States define and establish 
workers together 


training 
conditions 
laboratories 

(11) That the public and private resources grant 
financial assistance to universities and 
research to enable them to 


housing and 
institutions of scientific 
undertake the execution of their projects as 18 done 
at present in other countries. 

It is recommended to the Member States that such 
grants are exempted from all taxes. 


a 

ss 

iy, 
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a duty to promote 


ouncil has 
tional co Oy eration, to elaborate 
of bilateral and 


repre sent 


(12) That the « 
regional and interns 
the s« international 
cultural and to the country 
in international scientific non-gov ernmental organiza 


entinie parts 


agreements 


tion 
13) That the Member States grant sufficient means 
for the ex 
workers and request Unesco to ant icipate in its | udget 


change of their professors and scientific 
for 1963-64 a supplementary provision to accon plish 
this aun. 

(14) That the Member States promote organization 
of national or regional screntific congresses and sym- 
POSIA As We ll as participation in internat ional meetings. 

(15) That the Member States support their scientific 
institutions m similar establish- 


ration W ith 


NATURE 


February 4, 1961 vou ies 


ments in other countries to solve problems of regional 
or international importance 
16) That Unesco should continue to promote the 


organization of and regional scientific 


symposia 


meetings to discuss subjects of interest to various 


Member States. 

17) That all efforts and results reached by science 
should be used solely to help humanity and to 
improve the standard of living of the peoples. 

(18) The thank the Middle East 
Science Co-operation Office of Uneseo, the Science 
Council of the United Arab Republic as well as the 
and recommends that 


conference 


international consultants, 
Uneseo should organize within two years a 
conference to study the progress made in the field of 


scientific research in the Member States 


similar 


ELECTRICAL ENGINEERING IN THE ROYAL NAVY 


T almost the same time as he relinquished, by 
A retirement, the post of director of electrical 
engineering at the Admiralty, Sir Hamish Maclaren 
assumed office as president of the Institution of 
Electrical Engineers. This is only the second occasion 
on which the chief electrical engineer of the Admiralty 
has occupied the presidential chair of the Institution. 
C. H. Wordingham, who became head of the Electrical 
Engineering Department of the Admiralty in 1903, 
was president of the Institution during 1916-18. 

Very appropriately, in his presidential address 
delivered on October 6, Sir Hamish reviewed the 
development of electrical engineering in the Royal 
Navy. The electronic equipment and control gear of 
the submarine utilizing nuclear propulsion plant 
represents the culmination of some ninety years of 
development of the applications of electricity im naval 
vessels. the first being the electrical firing of guns. 
It was, however, nearly twenty years earlier that the 
Admiralty made its earliest uses of electrical signalling 
when in 1852 the twenty-two semaphore stations 
between Plymouth and Whitehall were replaced by 
an electric telegraph. 

The first dynamo was installed in @ warship in 
1875 to provide power for a searchlight to be used 
against torpedo craft, and it is probably this early 
association with that established the 
practice of placing the responsibility for all electrical 
This 
the 


t« rpec le os 


in ships on the torpedo officer. 
practice force until 1946 when 
electrical branch was founded. 

\ combined ship lighting and searchlight imstalla- 
tion was fitted in H.M.S. Jnflexrible in 1881, 
incandescent lamps beimg connected im 
1886 first-class ships were being equipped 


equipment 
remained im 


Swan 
groups in 
series By 
with three dynamos each supplying 200 amp. at 
\ 

main syst if ibution at 22-\ 
n the early years of 
nturv and remained the standard naval 
after the end of the Second World War. 
that the remarkable pioneering 
experiments in wireless telegraph communication 
between ships were made by Captain H. B. Jackson. 
Communication between H.M.S.’s 
Defiance and Scourge over a range of 5,800 yards. In 
1899 Marconi with a range of up to 
seventy miles was installed in four ships. 


was imtroduced 


practice 


It was in 1896 


was established 


equipment 


Experience during action in the First World War 
focused attention on the impracticability of maintain- 
ing so-called watertight watertight, and 
means were devised for automatically, 
flooded equipment from the supply. 

After the War the Adm ralty the 
experience, to date, of electricity supply in warships 
and in particular considered the poss ble introduction 
of alternating current. Considerable importance, 
perhaps an undue amount, was attached to the ease 
and convenience of speed variation of the direct 
current motor and direct current was retained. 

The application of electricity in fire control systems 
was greatly advanced during the First World War. 
Individual components such as plotting tables, data 
transmission and communication instruments had, 
however, been developed largely by individual 
spocialist firms, giving rise to diversity of design and 


enclosures 


isolating, 


revie wed 


practice. 

It was towards the end of the First World War that 
the gun director system was introduced in which a 
gyroscope was employed as a stable reference to 
ensure that the guns fired only when the ship was in a 
horizontal position during rolling. This was a prelude 
to the day when directors and gun mountings would 
themselves be stabilized. 

Between the World Wars 
towards achieving uniformity of practice in instru 
mentation. Much effort was directed towards the 
design of fire control computers, and, as the impor 
tance of air attack increased, to the special problems 
anti-aircraft 


two action was taken 


associated with the control of high-angle 
guns. Of the work done at the Admuralty Research 
Laboratory during that period mention should be 

the plotting table which automatically 
the ship's position on a chart, of the 
magslip’, a data-transmission unit of much greater 


and of 


power 


made of 
recort is 


accuracy than any other available at that time, 


controlled ol-operated 


an electrically 


system for searchlights. 

The outbreak of the Second Work 
mmediately the problem of combating the novel and 
ngenious devices which had been developed by the 
enemv. The first was the magnetic mine. Real 
success in sweeping the magnetic mine was achieved 
with the development of the towed buoyant-cable 
sweep whereby a relatively large magnetic field is 
produced in the sea by circulating current pulses of 


War produced 


i 
4 
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several thousand amperes round the loop of buovant 
cable 

Che degaussing of ships, at 


turn coil embracing the hull, was, after consid rabli 


tirst effected by a single- 


research, sh wn to be pret ticable with miuuiti-core 
cable fitted inside the hull 

H.M.S. Belfast, 
explosion =m October 


damaged gnetic mun 
1939, exhibited « 


I \tensive 
equipment rwater 


damage to electrical 
The shock accelerations and displacements 
inder-water explosions 


shock 
resulting from non-contact 
were of a much higher order than those against which 
the equipment had and an extensive 
programme of experiment and of redesign of electrical 


been designed, 


equipment and of shock proof mountings was 
undertaken 

The the Ark Royal in 1941 
brought to light further the 
vulnerability of the electrical systems of warships. 
\ hit by a single torpedo had the disastrous result of 
flooding one boiler room and the main switchboard 


The remote control of circuit breakers from 


November 
factors im 


ioss ot 


room. 
the main switchboard was based on a system which 
the flooding rendered completely inoperative and 
services could not be restored although power was 
available for some time. Even the power supply was 
dependent, as the generators were driven by steam 
turbines, on the ship’s main boilers. The redesign of 
the control system introduced relay control, energized 
from independent local supplies, and auxiliary diesel 
generators were provided 

Electrical actuation in the training and elevation of 
anti-aircraft guns was initiated in 1939, utilizing the 
rotating amplifier machine known as the ‘motadym ; 
controlled by a magslip-data transmission system to 
which reference has already been made. 

The introduction of radar for 
produced automatic following of the radar aerial so 
that the aerial, the gun director and hence the gun 
automatically followed the target. Fully automatic 
following of the target was achieved by 
the radar to provide its own misalignment signal and 
feeding the necessary additional information from the 
the stabilizer. 


range-finding 


designing 


fire control computer and 
The action information centre has become the most 
concentrated part of the electrical installation of a 


warship. It is the focal point for radar and asdic 
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comununica 
for haviga 


imternal 
and 


and 
direction 


informa for external 


tion, and 


tion 


weapon 


1948 for all 


current was adopted m 


than mine-sw reliability 
we ight 


necessib' save space and 
and comple ectrical stems required 
advantages of alternating current supply 


A supply frequency of 60 c. 8. was adopted for the 
\ higher frequen v of 


yuency ot 


three-phase stem. 
in place of the 
50 e./s.. had the great merit of a substantial reduction 
and a higher 
maximum per minute 
There was the added advantage of a common standard 
with the U.S. Navy. 
tage of more complex equipment where continuous 
Automatic voltag: 


standard power fre 


machines 
revolut rons 


weight of 
1,800 


in the size and 


speed ot 
There is, of course, the disadvan- 


variation of speed is required. 
regulation is required, and a standard type of auto 
matie voltage regulator utilizing a magnetic amplifier 
has been developed which can be used w ith generators 
of 150-kW.-1,500-kW. capacity 

Nuelear propulsion has revolutionized the perfor- 
mance ot the 
submarine rather than just a submersible vessel. The 
battery 


submarine, which becomes at last a true 


nuclear submarine must, however, still have 
for starting up and emergency standby although of 
smaller size than that for the conventional submarine. 
Zecause of the possibility of prolonged submerged 
operation, Some of the battery problems encountered 
with conventional submarines beeame of even greater 
importance. The evolution of hydrogen on open 
circuit can be reduced by the use of grid allovs having 
a very low antimony Antimony grids 
would at the same time eliminate the production of 
trihvdride, or 


frees 


content. 
the lughly toxie gas, antimony stibine 
The electrical installation of the nuclear submarine 
is in fact much like that of the surface vessel with the 
addition of an electric drive of small power for 
emergeneyv use. As in the surface vessel, an increasing 
amount of electrome and servo equipment 1s required, 
is in addition the equipment for reactor 

control and instrumentation. It is in the 
acute limitation of space, that semi- 


and there 
submarine, 


because ot the 
conductor devices offer special promise im their future 


application J. GREIG 


POWDER METALLURGY 


Metal- 
Powder 
socrery 


A* international conference on * Powder 
4 


lurgy”’, the Metal 
Industries Federation and the Metallurgi al 
of the American Institute of Mining and Metallurgica 
Engineers, was held in New York during June 13 17. 
the first three days, papers 
briefly 


spons by 


At sessions throughout 
authors 


were presented by and 

Visits to plants were made during the last two days 

The well managed and held to a 
cise time which allowed little time 

discussion. The hall, Beal 

four hundred, was filled for every 


clpsc ussed 


were 
schedule 
informal with a 


{ 


ol about 


Session. 

Dr. P 
conference, Opened it with a review of a half-century 
of modern powder metallurgy, which he considers to 
have developed since Coolidge’s paper of 1910 on the 
powder metallurgy of tungsten. He regards earlier 


Schwarzkopf, honorary chairman of the 


powder metallurgy, such as that m pre history, that 
by the Incas, and the British and Russian work on 
platinum, as detached from the development of 
modern technology to which they little 
tribution. Powder metallurgy was a forgotten art at 
the start of this century, although in 1898 Welsbach 


patented its use to make osmium filaments. Coolidge’s 


econ 


tungsten filaments were the first really usable product 
Cemented carbides 


Qe 


of modern powder me allurgy 
manufactured by powder me thods came in | 

Work on the nature of the sintering 
appeared in 1922 when Sauerwald published his first 
paper on the which he thought 
recrystallization process. Important later work on 
the theory of sintering included Kussian papers 
published in 1945 and the work of 8S. P. Slater and 
G. C. Kuezynski. In recent latter worker 
has dom nated thinking rh this field 


process 


subject, of as a 


times the 


and 
le 
i 
4 
a 
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Several papers at this conference made it clear that 
work on the theory of sintering is once agam coming 
to life. It is now appreciated that we must not seek 
one dominant sintering mechanism for all materials, 

for at all of the 
process, ircumst ances which 


material stages sin- 
in all in 
sintering takes place. Kuezynski (University of Notre 
Dame) emphasized this by stressing the convenience 
of considering separately the two extreme stages of 
sintering when seeking to explain what occurs : these 
(1) the formation of necks between particles at 


even one 


iering or 


are : 
the start of sintering, and (2) the disappearance of 
isolated pores towards the end of the process. The 
first is now fairly well understood, but the 
second is more complex and difficult to cope with. 
Unbalanced forces in the necks lead to flow of material 
in @& viscous or plastic manner. He has shown that, if 
r is the diameter of the neck sintering 
particles, and a the diameter of the particles, 
is a function of time and the values of » and m are 
of the sintering which 


stage 


between 
Zz n am 
is 


characteristic mechanism 


operating 


Recent observations of the sintering of copper 
wires twisted together show that volume diffusion is 
in this case the maim mechanism. Kingery has shown 
and condensation in sodium 
In glass it is flow. Sintering of 
nickel at 1,.400° C. is due to volume diffusion and that 
of iron at 850 diffusion. Kuezynski 


described a very pleasing experiment on the sintering 


it to 
hioride. 


ey aporat 
Viscous 


to suriace 


of copper-8 per cent indium Indium diffuses more 
rapidly than copper in this alloy and where its con- 
This 


sintering 


centration rises an indium rich 6 phase forms 
pias found in the necks 


particles, an observation confirming that diffusion is a 


was bet ween 
mechanism of the sintermg m this case 
The importance of gram boundaries is not yet clear 
A. L. Pranatis and L. L. Seigle examined the sintering 
of iron, copper and nickel and observed the radius of 
the neck between particles to be proportional to t 
whether boundaries were present or not. However, 
they found that reduction did not occur in the volume 
1.400° C, 
H. 
ot 


of isolated voids im nickel at unless boun- 
Alexander and 


within 


daries ran into them, whereas B 
W. Baluffi shrinkage 
metal single crystals 

A few ago M. Eudier reported that additions 
of hydrogen chloride to the sintering atmosphere 
accelerated the sintering of iron powder and improved 
the properties of the product. More recently J. Vacek 
described the spectacular effect of a trace of nickel in 
causing tungsten to sinter at half the temperaiurs 
Considerable interest was 
shown in such activated sintering, the practical 
significance of which is clear. That the nature of the 
sintering atmosphere may determine which sintering 
mechanism dominates a particular case was illustrated 
Kuezynski’s observation that single crystal par 
ticles of volume when 
heated in helium containing a little oxygen, but 
viscous flow in dry hydrogen. 


observed voids 


years 


required for pure metal. 


by 


alumina sinter by diffusion 


by 


URE 


J. Wulff (Massachusetts Institute of Technology, 
Cambridge, Mass.) has studied the effect of nickel on 
the sintering of tungsten. He reminded the conference 
that this remarkable effect was known to von Bolton 
long ago, but has been overlooked until very recently. 
Wulff found that additions of nickel are increasingly 
beneficial so long as a monatomic layer over the 
tungsten particles is being built up, but not after 
sufficient metal for this is present. He attributes the 
effect to diffusion of tungsten through the nickel 
F. KEisenkolb (Technische Hochschule, Dresden) 
found additions of about 2 per cent of calcium fluoride 
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to iron or steel powder to improve its sintered strength, 
hut that larger additions reduced this. 

It would be very interesting to know 
these on the 
of the sintering metal. 

Kuezvnski recalled attention to phenomena when 
two metals sinter together. Thus when copper and 
nickel are in contact at 1,020° C. the copper particles 
shrink and pits form in them near junctions with nickel, 
while the nickel part icles expand. This is explained by 
the more rapid diffusion of copper than of nickel 

G. A. Geach and A. A. Woolf (Associated Electrical 
Industries, England) have examined a number of 
pure crystalline organic materials of widely differing 
molecular shapes and found that these did not sinter 
at 0-8 of the absolute melting points, although they 
show creep deformation at lower temperatures. It is 
attributed to an 


effect 


theients 


what 


additions have Kuezynski cor 


not clear whether this should be 
absence of self-diffusion of large molecules or to the 
low surface energy of such mater als. Although nvlon 
sinters it is interestmy that it does so more slowly if the 
the material 


threads are stretched so that becomes 


more crystalline. It was reported that in commercial 
practice amorphous precipitated nvion is found to 
sinter more effectively than ground material. 
Developments were reported in many techniques 
of powder metallurgy. Although hydrostatic pressing 
of powder in a rubber sack was patented in 1913 much 
attention is now being given to this method. H. H. 
Hirsch and C. E. van Buren (General Electric Co.) 
reported that press ny vessels up to 20 in. in diameter 
and several feet long now exist, and that pressures up 
to 50 t.s.i. can be used, although it is now known that 
for each material there is a pressure above which little 
ungsten, 4°5 
to finished form 


t.8.i. 
for alumuna). in 
shaped moulds of rubber or reversible gel is extending, 
and may lead when moderate 
numbers of parts are require d. Slip casting of metal 


advantage is gained (30 t.s.. for t 


Isostatic pressing 

to ecomomy only 
powders in porous moulds is also being developed, 
and A. Poster (Sylvania Electric Products) described 
29° F. the 
for days 


to remove casting 


fuller’s 


mould at 
safely, and then drying it 
earth because rapid drymg damages the surface. Hot 
extrusion of metal powder is particularly valuable 


freezing the 


two im 


when pyrophorie powders, or those involving a health 
hazard, are pressed while in a closed can Develop- 
ments in the direct rolling of metal powder to strip 
which were described included the use of heated rolls. 
Rolls ot v ery large diameter are desirable tor compact- 
ing powders, and an interesting te hnique described 
used two rings of large diameter of metal which were 
threaded about the 8-in. rolls of a smaller mill and 
operated as laryze rolls. 

The use of an explosion to drive the ram of a mould 
pressing powders will give pressures of 10° p.s.i. for 
microseconds: R. A. Cooley (Propellex Division, 
Chromalloy Corp.) reported improved properties of 


products pressed in this way A remarkable result 
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claimed is nickel of density one per cent higher than 
the crystallographic value. 

A large amount of work on dispersion-hardened 
materials was reported, and at present mterest 1s 
greatest in materials based on aluminium, copper or 
nickel. It appears that the dispersed phase should be 
hard and that interfacial energy between it and the 
matrix should be low: thus thoria particles in 
titanium alloys have little effect unless the alloys wet 
the particles. Dispersed particles should be of 
irregular shape, not rounded, for greatest effect. 
F. V. Lenel and G. S. Ansell (Rensselaer Polytechnic) 
stated that the yield stress of these materials is 
determined by the stress which fractures a dispersed 
particle, and that it is inversely proportional to the 
square root of the spacing between particles. 

SAP alloys (aluminium strengthened by dispersed 
oxide) are now known which can be rolled either hot 
or cold or which can be drawn and pressure-welded. 

M. Eudier (Metallurgie Francaise des Poudres) 
reported that a controll d oxidation of nickel before 
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sintering raises the density achieved, and he explained 
that the effect is due to filling of certain pores with 
oxide and later reduction of this without re-format ion 
of cavities 

The powder metallurgy industry 1s 
rapidly. The use of iron powder showed an upsurge 
55. and in 1960 was three times that im 


expanding 


during 1954 
1956. Application of powder methods to beryllium is 
now important, and the plant to handle a large amount 
exists. Consolidation of powder in cans by quick blow- 
forging is important and disks 12 m. in diameter by 
1-5 in. thick are made in this way. Beryllium foam 
made from fine powder, and the production bv hot 
pressing of metal beryllide parts which have high 
are novel developments Very 
large can be manufactured by powder 
methods: F. Emley (Westinghouse Eleetric Corp.) 
noted equipment for hot-pressing beryllium billets 
up to 60-in diameter, and the production of molyb- 
mm. 


G. A. 


thermal conductivity, 


pieces now 


denum billets 40 in. 3-5 in. x 3 
GEACH 


SOIL FAUNA IN RELATION TO SOIL FORMATION AND FERTILITY 


“he study of soils has for long been the province 
of pedologists, and microbiologists, 
pnd, apart from isolated mstances, it has only been 
during the past fifteen years or so that the subject 
has attracted attention from Britain. 
During the 1955 Easter School held by the School of 
Agriculture, University of Nottingham, many soil 
zoologists from Europe as well as Britain were brought 
together. This during 1958 by a 
three-day international colloquium held at Rotham- 
sted Ex perime ntal Station and devoted to “*Progress 
in Soil Zoology These have given new stimulus to 
the subject, and the recent symposium on “Soil Fauna 
in Relation to Soil Formation and Fertility’, held by 
the Association of Applied Biologists, indicates the 
still growing interest which soil zoology is arousing. 
This symposium was held on October 14 at the 
British Museum Natural History where the new 
lecture theatre is eminently suitable for such meetings. 

The theme was introduced and summarized by 
G. V. Jacks, director of the Commonwealth Bureau 
of Soils. He started by giving nume rical evidence of 
zoology 


chenusts 


zoologists in 


was succeeded 


the increasing number of publications on soil 
appearing in Soils and Fertilizers during 
there were three, during 1953-56 thirty, and during 
1956-59 ninety The part by 
processes in determining soil fertility was then put 
Under natural conditions soil animals 
and tor 
They 
are important factors m breaking down plant litter, 
mixing it the and creating the porous 
texture characteristic of good soils. 

The first paper was given by Dr. D. A. 
and Mr. P. Bullock, of the Soil Survey of England 
and Wales, on “Soil Fauna in Relation to Pedology”’ 
The condition of a soil is the result of many factors 
of which the fauna is but one. The influence of 
animals is difficult to assess in arable land, but may 
be very great in grassland and forest soils. Their 
effects range from the burrowing of mammals to the 
incorporation of quantities of plant material into the 
soil by the mesofauna. Dr. Osmond then described 


biological 


plaved 


in perspective. 
are complementary to 
operating the cyclo of nutrients etfective ly 


plants necessary 


soil 


with 


Osmond 


different soil-types with the aid of photographs of 
Peat represents one end of the scale 


thin sections. 
virtually unattacked by the 


where plant matter 1s 
fauna, and with increasing faunal influence one passes 
through moder and muil soils, finally culminating im 
the vermisols possibly found in parts of north England 
which are the result of intense earthworm activity. 

The mechanics of earthworm influence were pur- 
sued by Dr. F. Raw, from Rothamsted Experim« ntal 
Station, by a consideration of leaf burial in apple 
orchards. Comparisons were made between sprayed 
and unsprayed orchards, some under arable culti- 
vation and others under grass. For sampling earth- 
worm populations dilute formalin was found more 
and in the seven 
species were 


than permanganate, 
investigated six dominant 
pot experiments showed that only 


etherent 
orchards 
found. Of these, 
Lumbricus terrestris was responsible for pulling leaves 
into its burrows. Quantitative studies showed, more- 
over, @ relationship in the orchards 
between weight of Lumbricus terrestris populations 
and the percentage disappearance of leaf litter from 
cages. The rate of disappearance was inversely pro 
portional to the amount of surface vegetation, being 


ZTass 


close 


vreatest in the arable orchards 

In grass orchards which had been sprayed with a 
many years, the earthworm 
species living in the 


copper fungicide for 
fauna was reduced to a single 
litter. Here leaf decomposition was very slow 
had typical mor characteristics 


the 


were 


surtace 
and the soil profile 
aspects of work being carried 
University College of North Wales, Bangor, 
described by J. Hobart and A. J. Hayes. The former 
patterns of soil 
mites in pure and mixed stands of conifers. In the 
apparently uniform habitat of a Douglas fir planta 
tion (Pseudotsuga taxifolia Britt.), only eight out of 
thirty-two common species of mites (adults) did not 
show a significantly aggregated distribution. Samples 
were taken along radiating transects from trees, and 
several species of mites were found to have very 
definite and different preferences for particular radial 
These may be due to differences in the 


some out at 


gave a paper on the distributional 


distances. 
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thickness of the litter layer and in moisture content, 
and are evidence of very sensitive discrimination. 

In mixed plantations, again, distinct populations 
were found in relation to spruce (Picca sp.), Scots 
pine (Pinus sylvestris L.), larch (Lariz sp.) and silver 
tir (Abies alba Mill ). The numbers under spruce were 
generally lowest, and a few species showed definite 
preferences for larch or silver fir. 

Hayes described some work on feeding behaviour 
of Oribatid mites using mainly Hoploderma magnum. 
Colonies were kept at constant temperature main- 
tained at three different humidities and fed on 
weighed quantities of needles from three species of 
conifer. ‘These needles were graded into three cate- 
gories of age and condition. After 72 hr. the remaims 
weighed and the number of fecal pellets 
counted. Measurements were made on eight replicates 
of fifty individuals for each treatment. Production of 
fecal pellets for all three species appeared to be 
for fallen but still entire needles and 
for fresh green needles. Analysis of variance showed, 
however, that few of the diff 


cond 


were re 


reateast least 
rences between hum d 


tree specios or ions of needles were 
int. Preliminary results indicated that there 

no correlation dry weight and 

» number of fecal pellets prod iced, and loss in dry 


appear to give 


between loss in 
ht of needles did not 
ot feeding 
part of the 
Nature 
on, K. L. 


land soils by 
Research 
work 


concerted work on 
Conservancy at Merlewood 
Bocock described some 


the 


(ie rcua 


con 
rates of 
Lik bl ) and 
ior L..) leaves on contrasting sites. 
leaves were placed on the 


specifically with comparative 


disappearance of oak petraea 


Fraxinus excels 


ighed 


ash 
We 
ground m nylon hair-nets and sampled periodically 


quantities of 
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14 months. As a result of earthworm activity 
ash leaves on @ mull soil disappeared most rapidly, 
with loss in nitrogen following closely the trends of 
loss in dry weight. On a moder soil the !oss of nitrogen 
was relatively less rapid. Oak leaves on mull showed 
an actual increase in nitrogen content ; 
explanations were the presence of nitrogen-fixing 
micro-organisms, absorption of nitrogen compounds 
the rain or contamination and 
droppings from soil animals. 

Feeding experiments with Glomer:s (Diplopoda) on 
hazel leaves (Corylus avellana L.) showed that the 
amount of water-soluble nitrogen was larger in the 
feces than in the food, largely due to an increased 


over 


wssible 


from with slime 


ammonia content. 

The symposium ended with a synoptie point of 
view of invertebrate metabolism and its effect on soil 
fertilitv. With the aid of diagrams, A. Macfadyen 
depicted the main paths of energy-flow in a typical 
grassland soil as a result of the direct metabolic 
effects of the fauna. Calories entering 
sunlight through 
ponding to links in 


the system 
‘ vels 
food chains) at 
of which some energy is dissipated in res 
‘he proportions received and passed on by 
rroups of organisms and, in 
exploitation of the grassland, 
available to man were calculated 
Indirectly the 
organisms which are probably much more important 
the feeding of animals on fungi eliminates senescent 


rrowths, effects the dispersal of spores and overcomes 


trom pass various 


SUCCESSIVE each 


the case of agr 
the amount 


fauna has catalytic effects on other 


‘stasis’, and their feces prov ide food sources for other 
All such the 
which ultimately determines 


B. N. K 


rate otf 


the 


activities mecreas 


oryanisms. 


energy -flow soil 


fertility. DAVIS 


AGRICULTURAL HISTORY 


conference of 
Association of Agri- 
3, at the Institute of 
Loncon, the chair 
Murray. lunch, 
earch assistant, Museum 
read @ paper on “Agricultural 
Fic ld Oxford hire Mock rn 
ggested that the open field system 
rit sible than was formerly believed. Mr. 
documents 
venteenth-century Oxfordshire farmers invent 
confirmed this still further. He 
introduction of improved 
among the tenants or 
ajor fac 
ibly elsewhere 


SHE jot wintel 
History 
ire was he 


and tli 


December 


Society 
ld on 
University of 
Keith 
Havinden, reé 
h Rurai Life, 
in Open 


under 


sefore 


on, 
» of 
Mr. Michael 
of Eng! 


eur 


has St 


researches 


Hay naen & 


among college 
ana 
is convinced 
rotations by 


ories ha 
that the 
greement imposed by 
or in delaying enclosure 
The linprove 
ment was mainly towards the introduction of fodder 
and 
and 
In places a group 


manorial lords was an 
in Oxfordshire and pos 
and beans 
clove 


rye £Tass, 


crops, the growing of 
and the new 
lucern as well as some 


more peas 
vetches, lerumes sainfoin 
Ol Strips Was en losed by agreement and these crops 
grown. He described the this 
process very definitely. In other places fodder was 
grown and consumed by hitching the grazing animal 
on the strip. 
that sainfoin was grown on the chalk escarpment 
in the seventeenth century, but only vaguely. Mr. 
Havinden’s researches have revealed places wher: 


were mechanisn of 


It has, of course, for long been known 


this and other fodder crops were actu lly grown in 


the open fields, and he has thus made specific what 
was formerly only a general impression «: 
the didactic treatises and propagandist 
literature of the time. 

In the afternoon Mr. John Saville, senior leeturer 
in economic history, University of Hull, 
“Public Opinion and Agricultural Depression, 1880 
1900” He showed how the current diffieu! 
the landed interest had led reformers to demand 
the restoration of a peasant proprietary without any 
very clear perception of the methods by which the 

{ Despite 


plan could be put into effect. 
rative legislation, giving the farm worker the 


rived from 
remarks in 


discussed 


ties of 


ome amelio 
vote, 
the setting up of parish councils, some small-holding 
4 the ideas were in the main quite ineffective. 
These had been supported by liberal 
reformers in the first place, but afterwards received 
the backing of the great landlords, Henry Chaplin 
sample In spite of that, somewhat less than 
1.000 acres of small holdings were created before 1914. 
The programme Was closed by the showing of a 
film made by Imperial Chemical Industries in 1942, 
The Harvest Shall Come”, which is a moving history 
of the wretched conditions of employment in agri- 
culture before 1914, the comparative prosperity of 
the workers during the two Wars, and their submer- 
sion in poverty in the interval between them, con- 
ditions that will never again be imposed. 
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PROGRESS IN BRITISH BROADCASTING 


the Broadcasting Corporation for the 
vear ended March 31, general 
review of the vear, the reports of the Broadcasting 
Couneils for Seotland and for Wales, chapters on 
programme output, regional broadcasting, audience 


FERHE annual report and statement of accounts of 
British 


comprises a 


research, external broadeast ing, engineering, staf! and 
tters, pubheations and finance, to- 
gether with a series of appendixes and tables*. Matter 
of is contained mainly in the general 
review and im th The ge 
review notes that plans are ready for 

whi h shows every 


contractual ma 


scientific interest 
} 


neral 
substantial 


at on encmeerng 
advances in sound broadeasting, 
sign of maintaining a hold on the public im its ewn 
right and as a service complementary to that of 
television. In the overseas and international spheres, 
further developments and po sibilities hie ahead fo 
the ¢ orporation, espet tally field of televi 
the ¢ orporation considers that it has 

t the courses that 

of d 

next five to ten year 

the Ge 

ve full net 

he £1 
g However, 


bon, 


in the 


velopment 


vern nt 
proce 


1 CONCISE 


hecess tated the 


gy down or pos ponement beyond 1960-62 of 


projects which the Corporation regards as highly 


the 


imber 


some 
which it wishes a 
date During year 1 nh 
of householders with combined licences for sound and 
evision rose from 9,255,422 to 10,469,753, and that 


desirable, ane 


earliest po thle 


se with licences for sound only decreased from 
About 97 per of the 


Kingdom are now within 


of tho 
5,480,991 » 4,535,258. 

| of the | nited 

ve of tho VHF sound broadcasting ne 

than one household 


cent 


and 


vork, 
estimated that rather more 
in five has a VHF receiver. In sound, 
the Corporation is planning to provide or improve 
in certain difficult areas by building low 
power satellite stations, and schemes have also been 
prepared both for a further extension of coverage 
stem of local broadcasting 
VHF. Audience research indicated that adult 
with a choice of BBC and ITV were de- 
per cent of their evening viewing 
programmes in the last quarter of the 
«l with 32 per cent in the first quarter. 
Experience gained during the past eleven years 
sts that the restriction on broadcasting imposed 
by Section 63 of the Representation of the People 
Act. 1949, is now out of date, and the report expresses 
the hope that action will be taken to amend the Act 
accordingly. In science broadeasting, Prof. Medawar'’s 
Lectures took an outstanding place, and up 
of 150 leading scientists took part in science 
n sound radio during the year, while in 
Research in which 


as in television, 


coverage 


and also for introducing a s\ 
on 
viewers 
voting some 37 
time to BBC 


ror 


sugge 


waras 
programmes 
“Eve 


television on scientists 

Accounts of the British Broadcasting Cor 

+8 plates. (Cmnd. 1174.) (London 
oa. net. 


* Annual Report and 
poration, 1959-60. Pp. 
H.M. Stationery Office, 1960.) 


io 


are aome, 


anc 


demonstrate equipment 


in fields their 
research techniques and explain the work that they 

contribution 
ol 


screntihe 


the full 
major 


was the main 


to tit resource 


From time however, 
television 

theme, but 
strations given by 
lecture t] of 
highly appreciated by 
forward throu rhout the year for the increase in out 
put of t ool television service to take place in the 
1960-61 school vear, and the seope of the service will 
| of the special need 


some 


on 


televised 


are deployed 
the ser! of 
Sir Lawrence 
the Inst it 

Preparations went 


scientific demon 
Bragg in the maim 
ition were also 


eatre Roval 


viewcrrs 
he sel 


also be extended to cover some 
of primary schools and of the sixth forms of grammar 
schools. 

Referring to regional broadeasting, the 
the view that if full advantage is taken of 
the opportunities for development, in adjustment to 
the chang the time, 

art the 


will for an enduring 


report 
OXPPresses 
regional activities m 
overall 
ting; but, 


Broadcast ing 


pattern * the Corporation 8 
while sharing fully the desire 
for W for 
which would permit a separate 
. the 


th W 
} wry steps because ot 
At 


Council al an all nenel 


mitter 
for So Corporation | 
available 
rv i 

tion of the Tnited 


annels pre 
Kingdor but 


proble ms in bringing this to 100 per 
discussed in 


it and 
the review “ali 


of 
t] ) nas the extension and improvement 


are some 


tion ng 
tirst of 
of ri I OV 

{ ound or 


where reception, 


erag 
televis 


mn areas 
un 
onl 
thi 


programmes, 1s 
ent. For 
be readily 


uncomrmitte 


satl or non-exis television the 
freq that ld 
puUrposc are he vet 
Band II]. and if the Government decides that these 
wed for an additional! teley service, 
the Corporation wishes pro de 
service. Apart from giving viewers @ genuine alterna 
service, this mal would enable the 


Corporation to increase the number of serious, cul 


col applied for 
1 channe Is in 


ision 
additional! 


sho ild 
10 tho 


Soc service 


Live 


tural and niorimnative programe to cater more 
fully for regional needs, to extend educational broad 

casts, and to provide more opportunity for experim 

ental programmes. The that 

a move into Bands IV and V, which is an essential 
condition for a change in television standards, can be 
mnily if the publ c has the incentive 
of or new im bands. 
Given the necessary frequencies and the 
oration would be prepared to start a new service 
bands and also if the Government so decided 
of colour television in Bands I or 


of the experience it has already 


Corporation believes 


made successfully « 
these 


finance, 


one more programmes 
Cory 
in these 
to start a 
taking advant 
aequired and of the many experimental transmissions 
it has made in the present 405 line 
standard. The Corporation claims that it could start 
a second television in Band IV if it were 
granted the full proceeds of the present £4 licence, 
and that full development of the Corporation’s ser- 
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vices in sound and television, including a new tele- 
vision service in Bands 1V and V and of colour, would 
call for a combined licence at about £5. 

Under engineering research and development, the 
report notes that a comprehensive report has been 
prepared for publication on a series of experimental 
transmissions in Band V which included a comparison 
of the existing British 405-line standard and the Conti- 
nental standard of 625-lines. The regular experimental 
stereophonic transmissions, commenced in 1958, have 
been continued, and the Corporation is investigating 
possible systems of broadcasting both stereophonic 
channels from a single VHF transmitter in such a 
way that monophonic reception is not impaired. 
Research continued into various aspects of videotape 
recording as well as investigation of the propagation 
properties of the ionosphere, for purposes of day-to 
day operation of the Corporation's short-wave 
services, and considerable effort has been directed to 


the design of equipment using transistors instead of 


valves, although in broadcasting, and particularly in 
television, it is difficult to obtain the high 
standard of performance from transistors as can be 
obtained from valves. Nevertheless, in almost all 
new portable or mobile audio frequency equipment, 
fixed operate 


same 


and also in equipment designed to 


SCIENTIFIC RESEARCH 


fh report of the Department of Scientific and 


Industrial Research, New Zealand, for the year 
ended March 31, shows 
of £1,812,000, and staff at April 1, 1960, totalling 
1.121, ineluding 401 with 
1,067 and 390, respectively, in the previous year*. It 
Minister's statement, the re port of the 
Industrial Research, the 
work of the several 


1960, gross expenditure 


professional, compared 
includes the 
Counei!l for Seientifie and 
notes on the 
branches and divisions as well as of the incorporated 


Secretary s re port, 


research associations and on grant-aided research in 
other institutions, and also lists of publications. The 
second annual report of the Dependency 
Research Committee 1s appended, to which also is 
attached a list of publications. A survey of the work 
of the Department made by the Council during the 
past two years led to the conclusion that in 
balance held 
search, though in a few units basic 
be strengt he ned Over 


Ross 


most 


branches the was hetween ad hoe and 
long-term basic re 
research could with advantage 
the past decade the number of scientific staff « mploved 
by the Department has remained virtually statie and 
there is virtually no scope for readjustments to meet 
the demands of new developments in nuclear science, 
ocr anography, Antarctic 
Limitations of staff and finance debar the Depart- 
ment from exploiting fully the scientific opportunities 
to assist primary and manufacturing industry, and 
the Council estimates that full implementation of the 


activities. 


geoths rmal or 


present programme of work requires an increase of 


per annum and of expenditure from 
£1,.812,000 in 1959-60 to £2,090,000 in 1960-61, 
£2,133,000 in 1962-63 and £2,265,000 in 1964—65, 
assuming that costs and salary scales remain at the 
1959 Provision of £200,000 per annum for 


10-50 staff 


level. 


Report of the Department of Scientific and Indus- 


* New Zealand 
(H. 34.) 


trial Research for the year ended 31 March, 1960. Pp. 128. 
(Wellington Government Printer, 1960.) 48. 6d 
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independently of the public mains supply without 
large and costly batteries, it is possible and advan- 
tageous to use transistors. 

While there is a marked potential audience for the 
Corporation’s external broadcasts, to which the 
development of transistor receivers, cheap and easy 
to run, has made an important contribution, especially 
for medium-wave transmissions, Communist China 
has now displaced the BBC as the third largest 
external broadcaster. The have been ex 
tended in e@rtain directions, but rising costs and the 
stringent limitation of grants by the Government 
have offset the expansions by reductions elsewhere, 
and the report stresses the challenge which faces 
external broadcasting from the United Kingdom. In 
meeting it, the Corporation’s international reputation 
for reliability and independence, its long experience 
and its established position as a source of programmes 
regularly heard and re-broadcast throughout the 
world are solid advantages, but they require ample 
technical support, particularly by way of higher- 
powered transmitting stations in the United Kingdom 
and more relay stations overseas. When this is forth 
coming, the BBC will be able to take greater advan- 
tage of the many opportunities for presenting Britam 


seTVICeS 


to the world through this medium 


IN NEW ZEALAND 


buildings over the next hve also recom- 


mended, apart from the cost of some major items of 


Vears is 


equipment such as a small nuclear reactor and elec- 
tronic computer. Establishment of a National 
fesearch Organization as an independent organization 
responsible for the main research functions of Govern- 
recommended as likely to lead to greater 
better co-ordination im existing 


ment 18 
efficiency, 
programmes and greater flexibility 
needs, and finally the urgent need for a thorough 
rovision of professional salaries is emphasized 

Since 1949-50 the expenditure of the Department 
has risen from £959,000 to £1,658,000 in 1958-59, 
and was only 0-146 per cent of the gross national 
product, compared with 0-173 per cent, and the 
professional staff numbered 383 compared with 363. 
Research grants to universities, research institutions, 
ete., in 1959-60 totalled £172,272, but the only 
branches of the Department in which expenditure 
exceeded £100,000 were the Dominion Laboratory 
£194,180), Dominion Physical Laboratory (£199,203), 
Geological Survey (£102,750), Geophysics Division 
(£111,206), Grasslands Division (£108,078) and Soil 
Bureau (£105,512) 

The Secretary's report refers briefly to some of the 
An extensive programine 


research 
n meet ng future 


research work of the year 
of tests on the durability of paints showed that poor 
workmanship and inferior quality of paint were the 
prime causes of poor durability, with excessive we ath 
ering of priming coats and the dip-treatment methods 
of timber preservation as contributory factors. More 
careful attention to surface preparation is required 
when using synthetic finishes. Use of sawdust or 
shavings from arsenic-treated timber in smoke curing 
has been shown to constitute a toxicity hazard through 
deposition of arsenic on the food. The analysis of steel 
and reinforeed-conerete frame structures is being con- 
tinued, and the use of an analogue computer offers a 
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big advance on the traditional technique of applying 


# Static seismic coefficient. The computer is being 


modified to allow for multi-storey yield. 

\ major addition to the equipment used in the 
auroral programme has been the auroral radar set up 
it Arrival Heights close to Seott Base, and the 
inmanned automatic observatory operating for a 
year near Becks in Central Otago has demonstrated 
the superiority of conditions there for all aspects of 
the optical work. The Geophysical Observatory has 
made a special investigation of the New Zealand 
ionospheric data to meet requests made by the Post 
and Telegraph Department, and a detailed magnetic 
survey was made on the aircraft compass-swinging 
site at Wellington Airport ; this was to ensure that 
the area was tree from magnetic effeets due to buried 
ferro-magnetic materials that might affect aircraft 
compasses. Considerable attention has been directed 
to modern map-preparation techniques pro- 
cedures in cartography, and a major activity of the 
(Antaretic programme has been the continuation of 
the geological and topographical survey of the Ross 
Dependency begun by parties from the trans- 
Antarctic Expedition. A major step forward in 
pollen research in New Zealand will be the publica- 
tion this year of a Geological Survey Palaeontological 
Bulletin recording the important results of a new 
phase of the work—the successful extraction of 
pollen from marine sedimentary rocks. 

In the past year the New Zealand benthic survey 
has concentrated on the west coast of the North 
Island and the western approaches to Cook Strait, 


and the survey is also building up collections of 


marine bottom fauna from which the common New 
Zealand species, and many of the rarer ones can be 
identified and described. Work on the design of a 
gas-pressure alarm systern in telephone cables led to 
a method of calculating the required shapes of the 
pressure waves for a cable of given permeability to 
the gas for any size of puncture At the Dominion 


T a meeting of the sponsors of the Delhi Engin 
A eering College Trust, held at Bowater House on 
November 16, the chairman, Sir William MeFadzean, 
president of the Federation of British Industries, 
reviewed progress in the setting up of the College, in 
which H.M. Government, the Government of India 
and British industry are working together with the 
aim of establishing an outstanding institution for 
technical education 

Since January 1959, when Prince Philip laid the 
foundation stone of the College at Delhi, the Govern- 
ment of India has completed the administrative 


organization and has set up a governing body of 


which the chairman is Prof. M.S. Thacker, Permanent 
Secretary of the Indian Ministry of Scientific Research 
and Cultural Affairs. All preparations are in hand for 
the opening of the College during July 1961, on the 
magnificent Haus Kas site near Delhi. 

The United Kingdom Government has undertaken 
to provide ten British professors for the College, who 
will advise the Indian professorial staff during the first 
five years. Four professors are already at Delhi, and 
three more are to be appointed this year. 

Sir William also reported the success of the appeal 
to British industry for subscriptions to provide equip- 
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Physical Laboratory the internodal cell of the alga 
Nitella is being used for an investigation of cell wall 
growth. Work has been carried out on the growth of 
Pittomyces chartarum on various synthetic media, and 
on the influence of different factors on the production 
of spores, while the fatty acid composition of this and 
related species has been determined and a systematic 
investigation made of the anti-fungal substances in 
sweet vernal and red clover. 

Much of the development programme at the 
Keikohe sub-station of the Grasslands Division has 
been concerned with the typical heavy clay ‘gum- 
land’, which is very acid, extremely low in plant 
foods and has a typical ‘gumland’ cover of stunted 
manuka and rushes. Heavy dressings of lime, phos- 
phate and potash at the time of sowing gave spec- 
tacular results. Work on the South Island tussock 
grasslands has revealed two uncle seribed and wide 
spread grassland associations of botanical and 
economic inportance. Two high-yielding varieties of 
potato have been bred which appear to combine 
resistance to wind and drought with resistance to 
late blight, and use of systemic insecticides has 
opened up possibilities of producing better seed 
potatoes in areas such as Lincoln, where aphid 
numbers are high for only short periods. By use of 
stickers and cultures with a high bacterial count, 
nodule bacteria have been held on lucerne seed in a 
viable condition for at least four weeks, while work 
on scale insects on apples indicates that shelter belts 
of Pinus radiata are the cause of the trouble. Factors 
governing the need for potash top-dressing on New 
Zealand soils are also being studied as well as pruning 
systems for apples, the storage of apples in controlled 
atmospheres, the control of Vertiedliam wilt of 
tobacco and the general ecology of rabbits, while a 
survey at Lake Monk, Southern Fiordland, has con- 
tributed towards the understanding of the relations 
which have arisen between introduced animals and 
native forests 


ment for the College. The target figure of a quarter 
of a million pounds had been exceeded, thanks to 
115 companies which had contributed over the past 
vear. Over the next three years, as the buildings of 
the College are completed, the equipment for the 
successive stages of the five-year course is to be pur 
chased on behalf of the Trust by the Crown Agents 
for Oversea Governments and Administrations. 

Sir William then outlined the desirability, after 
the College was established, of offering continuing 
academic and practical support for it from = the 
United Kingdom Government, British industry, and 
British universities and colleges. This was a matter 
to which the sponsors would be invited to give 
further attention when the time was ripe. In the 
meantime, the progress that was being made in all 
preparations for the opening of the College held out 
good promise for its future as a centre of advanced 
education in engineering in India. 

Sir Eric Coates, chairman of the Executive Com- 
mittee of the Trust, described how the most modern 
equipment for the College was being selected, in 
accordance with the advice of an academic working 
party under the chairmanship of Prof. 5. R. Sparkes, 
of the Imperial College of Science and Technology; and 
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how other aspects of the project were developing im 
accordance with the programme of the Indian 
(sovernment. 

Sir Willis Jackson, as chairman of the Technical 
Sub-Committee of the Trust, referred to the diffi 
culties at the present time of finding the right calibre 
of man for professorial posts. He emphasized the 
need for further help by British industry, perhaps by 
endowing chairs at the College, and also by facilitating 
the secondment of experts in specialist fields of tech 


nology for short periods to assist in the conduct of 


postgraduate courses and in stimulating research. 
Sir Algernon Rombold, Deputy Under-Secretary 
of State, Commonwealth Relations Office, said that 
sutisfaction at the response to the sponsors’ appeal 
would be widely shared, and that the project was an 
outstanding example of co-operation between the 
Covernments of India and the United Kingdom and 


NATURE 


February 4. 1961 vou 
British industry. He endorsed the hope that a 
recognized system of secondment by industry and 
universities would be developed to meet the growing 
need for experts for overseas service. 

Sir Alexander Fleck said that the vigour of th: 
work of the Trust's officers showed that the special! 
problems presented by any tripartite project of thi- 
nature were being solved in a satisfactory way. H+ 
believed that the continued support of British imdus 
try would be readily forthcoming for the project on 
the lines which Sir William McFadzean had sketched 
out. This would be true both in the immediat: 
future and over the vears as the project developed 

Among the other sponsors present were Sir Hugh 
Beaver, Sir Leslie Gamage, Mr. 8. E. Goodall, Si: 
Kenneth Hague, Sir Harry Jephcott, Prof. Sutton 
Pippard and Mr. Whitney Straight. Other sponsors 
who were unable to attend were represented. 


THE ROBERTSON CREEK SPAWNING CHANNEL 


AUCH of a recent issue of the Canadian Fish 
M Culturist (No. 27, 1960) is given up to accounts 
by K. C. Lucas and D. Mackinnon of a man-made 
spawning channel which has just been built by the 
Fish Culture Development Branch of the Depart 
ment of Fisheries of Canada in Robertson Creek. 
This is a secondary outlet of Great Central Lake, 
which lies near Port Alberni on Vancouver Islanc, 
British Columbia. 

The design of this new artificial spawning channel 
is based on the experience gained in the construction 
and operation of an artificial spawning channel on 
Jones Creek, near Hope, British Columbia, which 
was made in 1954. The Jones Creek channel was 
constructed to save the salmon stocks im a stream 
threatened by the diversion of the flow beeause of 
hydro-electric development, but the Robertson 
Creek channel is the first such channel to be built 
primarily asa fisheries development project Robert 
son Creek is an exceptionally favourable area for such 
& project, because works for the complete control 
of flows already existed, no provision for flood-flows 
yas necessary, silting of the spawning beds by the 
mecoming water unlikely, the temperature 
of the stream remained moderate and the area 


seemed 
Was 
readily accessible 

The total length of Robertson Creek is 4,200 ft., 
and 2.550 ft. have been developed as a spawning 
channe!} The gradient of the natural stream bed 
greater than that needed for the spawning 
channel, so four drop-structures have been provided 
to localize the unwanted drop. Near the head of the 
spawning channel and a short distance below Grea 
Central Lake is a downstream migrant diversion 
strueture, which allows migrants passing out of 
Great Central Lake to be diverted into flum« 
which runs alongside the spawning channel to enter 
the latter just below drop structure 3. If it were 
found in the future, this diversion flume 
could be extended downstream so as to bypass the 
lower spawning area. The first three drop-structures 
downstream from the diversion structure are similar 
in design and are relatively simple structures. 
Inclined plane traps are previded at each so that 
downstrean: migrants ean be counted, and each 
incorporates a pool and weir-type fishway to provide 


Was 


Hecessa;ry 


for the upstream movements of adults if desired 
The lowermost drop-structure (4) is larger and mor 
complex, because it incorporates a fish holding and 
collection system, and there is an observation chamber 
built into the side of the fishway. 

A number of rearing ponds have been built at 
one side of the channel near its upper end, and thes 
have been specially designed to allow maximun 
flexibility. Another additional structure is of par 
ticular interest ; this is an experimental test-flum 
approximately 150 ft. long and 30 ft. wide, whiel 
lies in the channel a short distance below «troy 
tructure 3. Plans were made to this 
flume before it was decided to make the channe! 
and the Fisheries Research Board of Canada has 
contributed to its cost. This flume will be used for 
tests of fry and smolt guiding devices and for funda 
mental work on the physiology of adult salmon 

Previous work on the survival of Pacific 
eggs and alevins has shown that the 
survival varies widely, but is usually low (less than 
10 per cent). The of the first transplant 
of pink salmon eggs in the Robertson Creek spawning 
channel are therefore particularly 
More than one and a half million pink salmon wer: 
planted, at the eyed stage, during the latter half o! 
November and the first days of Deeermber 10959 
The first fry was trapped on March 15, 1960, but 
nearly all the fry migrated during the first three 
weeks of April and, when the last batch reeorded 
migrated, during the night of April 21-22. the total 
represented roughly 95 per cent of the eyed egg- 
planted 

This artificial spawning channel is clearly a very 
important site for experimental investigations of 
many aspects of the biology of various stages in the 
life-history of Pacific salmon. Judged as a piece of 
experimental equipment, it is not cheap. To date. 
more than £81,000 has been spent on the channe! 
the experimental flume and the small field eam) 
which has been built near the lower end of the channe! 
It is becoming increasingly clear, however, that many 
problems of salmon biology cannot be solved unless 
be provided, 


construct 


percent ale 
results 


encouraging 


adequate experimental facilities can 
and there is good reason to suppose, therefore, that 
this outlaw will prove to be money we } spent. 
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AN ATOMIC BEAM SPECTROPHOTOMETER 


By G. R. ISAAK* 


Central Research Laboratories, Imperial Chemical Industries of Australia and New Zealand, Ltd., Melbourne 
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ry HIS article describes an optical spectrometer 

| of extremely high resolution which has been 
developed in these Laboratories during the past two 
years. It is similar in principle to recently described 
X-ray spectrometers based on the Méssbauer effect, 
but. differs in that it is coneerned with wave-lengths 
in (and near) the visible region of the spectrum. 

The present instrument is based on the principle 
of seanning the spectral line under study by measuring 
the variation of intensity of transmitted light as the 
ibsorbing line is made to traverse the width of th: 
emission line under investigation. Extremely narrow 
spectral lines of nearly natural line-width are obtained 
by using a highly collimated atomic beam?.* emitting, 
absorbing or scattering light at right angles (or nearly 
so) to the direction of motion of the atoms, thus 
reducing Doppler broadening 

This narrow spectral line can then be used (by the 
Zeeman, Doppler, Stark or modulation effects') to 
scan the spectrum under study, and, from the variation 
of transmission (or resonant scattering) versus dis- 
placement, the wave-length of the centroid of the 
spectrum and its profile can be deduced. 

The range of wave-lengths which can be scanned 
is restricted to the immediate vicinity of the resonance 
lines of the atoms composing the beam, although it 
may be possible to examine other than resonance 
lines by populating excited levels of atoms by 
resonance radiation or electron bombardment In 
practice the Zeeman scan can cover a range of the 
order of + 0-1 A. for magnetic fields of 10,000 gauss. 
The range is usually very much smaller for scans 
relying on the Doppler shift, the Stark splitting or the 
modulation effect 

The resolution of the method is determined by the 
width of the spectral line used. If the resolution 7? 
is defined in terms of a criterion analogous to the 
Ravleigh criterion! we have R where is 
the wave-length and Ad is the wave-length change 
of a perfectly monochromatic imeident light-beam 
which will result in a 19 per cent change in absorp- 
tion. Then the resolution R can reach 10% or more 
by collimating the atomie beam sufficiently to reduce 
the Doppler broadening, and it is ultimately limited 
by the natural line-width to a value R 2) A? 
4-1 e/ky using the Lorentzian line shape, where ¢ is 
the velocity of light and y is the total transition 
probability per unit time’. Thus for mercury, ideally 
for a single even isotope of mercury, for example, 
mer¢éury-198, we would expect® 5 « 10° for 
the 2536-5 A. spectral line 

Two sealed glass atomic beam units (Fig. 1) were 
constructed to demonstrate the high resolution 
attainable with the above method. Because of its 
convenience, sodium was used as a working substance 
although its D lines have a complex structure. A low 
pressure was maintained by a small titanium pump’. 
\n electric oven was used to heat the sodium to 
300° C. and two glass slits of dimensions 2 ~« 18 mm. 
spaced 10 cm. apart collimated the atomic beam, 


* Present a tdreas Physics Department, University of Birmingham, 


which entered an observation chamber and condensed 
on a surface cooled with liquid nitrogen. To avoid 
appreciable Zeeman splitting of the spectral lines by 
stray magnetic fields in the vicinity of the observation 
chamber, the pumping magnets were removed during 
measurements. A pressure of L0-* mm. mereury or 
less could be maintained for several hours without 
the operation of the pump by using sodium purified 
by multiple distillations, and baking the glass unit 
for many hours before sealing off. 

Two such units were arranged as shown in Fig. 2 

The sodium vapour lamp / illuminated the atomic 
heam / of sodium (the emitter) shown in plan. A 
second atomic beam unit 4A, with the atoms moviny 
parallel to those of the emitter L, could be used as a 
resonant absorber. Of the light seattered at right 
angles to the direction of the atomic beam /, a bean: 
subtending a very small solid angle served as a source 
of nearly monochromatic light of known line profile. 
The shape of this spectral line was examined by 
measuring the intensity of the light transmitted. 
with the photomultiplier D1, as the absorber spectra! 
line was moved across the emission line. The outputs 
of photomultiplier D1 and comparison photomult: 
plier D2, looking at the emitter only, were amplified 
in a difference amplifier and recorded on an X} 
recorder. 

In the first experiment the practicability of Zeeman 
seanning was investigated by placing the absorber A 
in a magnetie field generated by a set of Helmholtz 
coils. 

Light resonantly seattered by the emitter # passed 
through the absorber .{ parallel to the magnetic field 
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Zee man scan XY 


Doppler scan Recorder 


Arrangement of apparatus for demonstration of high 
resolution of the method 


Fig. 2. 
and was detected by the magnetically sereened 
photomultiplier 1 and recorded by the X Y recorder 
as a function of the magnetic field by driving the 
X-axis with a voltage signal derived from the current 
through the Helmholtz coils. Electron-spin resonance 
in a small sample of ax‘diphenyl picryl hydrazyl 
placed in a position normally occupied by the atomic 
beam was used to calibrate the linear magnetic field 
scale. Fig. 3 shows a typical Zeeman sean having a 
full width at half height of 67 gauss. This value is 


only slightly larger than the value calculated on the 
assumption that each hyperfine structure component 
of the emission and absorption lines of sodium has a 


fractional width of 3-8 10-* (natural line-width 
and residual Doppler-width 3:1 10-*), 
hypertine component of the 


split up in the weak magnetic field 


and each structure 
absorption line is 
nto a multiplet with an effective magnetogyric ratio 
of 0-55 Bohr magneton for the six components. 

In a second experiment the feasibility of Doppler 
scanning was studied by slowly rotating the absorber 
atomic beam A about an axis X (Fig. 2) and recording 

he transmission as a function of inclination 0 of one 
heam with respe ct to the other. 

By rotating the absorber atomic beam through an 
angle 6 the absorption line is displaced by an amount 
for small 6, where is the 
Conse- 


Aid = Avic sin 6 = 
mean velocity of the atoms in the beam. 
quently, a measurement of the transmission in the 


Fig. 3. Zeeman scan showing variation of transmitted intensity J 
with magnetic field applied to absorber A 


1-00 


rransmitted intensity (7) 


Fig. 4. Doppler scan showing variation of transmitted intensity 

7 with inclination 6 of absorber A with respect to emitter & 

ingular rotation through 1° corresponds to «a wave-length chang 

of 3 x 10-* A, 
range § corresponds to a measurement of the 
overlap of the emission and absorption lines as the 
wave-length difference varies from Air to + Aa 

Unfortunately such a rotation produces a broad 
ening and asymmetry® of the spectral line in addition 
to the Doppler displacement. 

Fig. 4 shows such a transmission profile with a 
full width of 6 3-0°. 
beam velocity® of 870 m.sec.-', this corresponds to a 
fractional width of Ad/> 15 

This value exceeds slightly a theoretical estimation, 
taking into account the natural line-width, the 
residual Doppler broadening, the inclination broad 
ening and the broadening resulting from the overlap 
of the hyperfine structure components of the 1/1 and 


Assuming a mean atomic 


D2 lines of sodium. 

From these results it was deduced that the 
ponents of the sodium D lines had widths of approx 
imately Ai/A = 4 x 10-* corresponding to a resolution 
of the order of 108, but because of the overlap of the 
hyperfine structure components the resolution was 
reduced by a factor of 2. 

We can conclude that the above method can, in 
rather special circumstances, produce very 
resolutions and can be used to study spectral lin 


com 


high 


displacements, spectral line profiles and integrated 
areas under a spectral line. The resolution is highest 
and the interpretation of the results is simplest if the 
atoms in the beam have a simple spectral line, that 
is, have no nuclear spin and are identical. 

Among the obvious applications is the study of 
isotope shifts. A particularly attractive case would 
be the study of isotope shifts of mercury using one 
heam of a separated isotope of zero nuclear spin, for 
example, mercury-198. 

An atomic beam of sodium is being used as a high 
resolution spectroheliograph for the study of the 
profiles of the Fraunhofer absorption lines 

I wish to thank Mr. R. A. Dewar and Dr. R. L 
Martin for their interest and the Directors of Imperial! 
Chemical Industries of Australia and New Zealand. 
Ltd., for permission to publish this material 
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INFLUENCE OF MOLECULAR STRUCTURE ON THE LIQUID/LIQUID 
EXTRACTION OF THE CHLORO-COMPLEXES OF GALLIUM 
AND INDIUM WITH ALIPHATIC ETHERS 


By Dr. R. R. BROOKS and P. J. LLOYD 


Department of Chemistry, University of Cape Town 


FRNHE determination of elements of low abundance 

| in geological materials is of considerable interest 
in geochemistry, and very sensitive methods have 
been developed in recent years for the estimation of 
Such techniques include neutron 
activation’ and work on the combination 
of ion-exchange enrichment and spectrochemical 
analysis?-°. There is clearly a place for solvent 
extraction methods in the general scheme of analysis 
of elements of very low abundance, and this par- 


ticular field seems to have been neglected in recent 


these trace elements 
recent 


years. 

An investigation has therefore been made imto the 
extraction of gallium and indium (both elements of 
veochemiecal interest) from solutions of different con 
centrations of hydrochloric acid into a series of seven 
aliphatic ethers in an attempt to study more fully 
the factors involved in the extraction of these 
elements. (For reviews of genera! extraction pro 
cedures, see Irving*®, Martin and Holt’? and Kitahara’). 

Both imdium and are form ion 
association complexes in the presence of hydrochloric 
acid, and in its very simplest form the mechanism is 


gallium able to 


probably 
In** Incl, 


InCl, | H+ 2 H+, Incl, (2) 


Accord ing to Bjerrum’, 
the ion-pair formation (A) is dependent on 
absolute temperature (ft), the distance apart of thy 
charge centres (d) and the dielectrie constant of thi 
In a simplified form the Bjerrum equation 


the stability constant of 
the 


solvent (e). 
may be represente d as follows : 


( 


A 


where C is another constant. 

At constant temperature it is obvious that A will 
depend on dnd e, and part of the purpose of thr 
present inves; gation was to attempt to establish the 
relative impor ce of these two factors 

If ion-associet:on complexes only of the type shown 
in equation (2) were formed, then presumably the 
distanee between the charge centres would always be 
constant and the extent of extraction into the 
ethereal phase would, at constant temporature, 
depend only on the dielectric constant of the solvent. 
However, oxonium solvents can play a special part 
in ion-association systems, since the basic character 
of the oxygen atom enables the solvent molecule to 
be incorporated in the co-ordination sphere of the 
metal’®. We may therefore expect to have association 
complexes formed in the following manner : 

In*+ + 6 R,O = In(R,O),** 
In(R,O),3* + 4 Cl In(?,O),Cl, 
In(PR,O),Cl, H+ = H+, In(F#,O),Cl, 

In this case it would appear that steric effects 

should play an appreciable part in determining the 


value of the stability constant of the eomplex, since 
they will to a large extent determine the value of the 
charge distanee d. A study of the extractability ot 
vallium and indium into a series of homologous ethers 
should clearly furnish data about which 
mechanism is operative in the extraction of these 
metals, provided the dielectric constants of th 
also known. 


valuable 


solvents are 


Experimental Procedure 


A stock solution was prepared containing 0-02 myon 
of indium and the same quantity of gallium per mil 
l-inl. aliquots of this solution were transferred to 
a set of 50-ml. and varying amounts of 
hvdrochloric acid and water were added to each so 
that. the final volume was 5 ml. and the final con 
centrations of hydrochloric acid were: N, 2.N, 3 
$.N,6 Nand 8 N, respectively. Five nail. of an aliphatic 
ether (pre-equilibrated with the appropriate strength 
of hydrochloric ac id then wlded to each test 
tube and the contents shaken for 3 min. The phas: 
were then separated and transferred to 50-ml. por 
celain basins. Twenty mgm. of sodiurn chloride wer 
then added as a matrix and the samples were taken 
to dryness. The then loaded into 
graphite electrodes and the indium and = gallium 
determined spectrochemically, using the magnesium 
imapurity in the sodium chloride as internal standard 
The spectra (2750-4680 A.) were recorded on Kodak 
103-0 blue-sensitive plates. The spectral mtensities 


test-tubes, 


were 


residues were 


Per cent extracti 


aN 
Hydrochloric acid 


Fig. 1. Percentage extraction of gallium into aliphatic ethers 
from a range of concentrations of hydrochloric acid. A, ethyl 
ether: B, methyl-hexyl ether; (C, ethyl-hexyl ether; D, methy!- 
butyl ether: &. isopropyl! ether F, butyl ether; @, amyl ether 
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Per cent extraction 


Hydrochloric acid 


Percentage extraction of indium into aliphatic ethers 
trom a range of concentrations of hydrochloric acid. 1, ethy! 
ethe 2, methyl-hexy! ether: 3, ethyl-hexyl ether 4. methy! 
butyl ether ; 5, fsopropyl ether ; 6, butyl ether 


Fig. 2 


were measured and the percentage extraction hence 
determined. 

The experiments were carried out on the followmg 
solvents: ethyl ether, isopropyl ether, butyl ether. 
amyl ether, methyl-butyl ether, ethyl-hexyl ether 
and methyl-hexy! ether. In every case the solvent 
was purified by distillation over sodium after removal 
of peroxides. 

In Fig. 1 the percentage extraction of gallium is 
shown as a function of concentrations of hydrochloric 
acid for each of the seven ethers. The corresponding 
results for indium are shown in Fig. 2. 

The dielectric constant for each ether was measured 
by the conventional condenser-resonance method", 
in which the sample is placed in a special cell between 
two silver electrodes and forms the dielectric of a 
condenser. A variable condenser is tuned to resonance 
with this system and the dielectric constants hence 


determined. These results are shown in Table 1 


ETHERS aT 20° © 
Dielectric constant 


Table |, THELRcTRIC CONSTANTS OF ALIPHATE 


Solvent 
Ethy! ether 33 
Methyl-butyl ether 20 
Ethyl-hexy! ether 
Tropropyl ether 
Methyl-heayl ether ow 
Butyl ether 3-08 
Amy] ether 2-32 


An examination of Figs. | and 2 
from increasing with decreasing dielectric constants, 
the extractability of the chloro-complexes of indium 
and gallium actually decreases, and indeed at 4 A 
hydrochloric acid a plot of percentage extraction of 


shows that, far 
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vallium as a function of dielectric constant shows an 
approximately linear relationship of positive slope 
Since the influence of dielectric constant appears to 
be slight, then, on the basis of Bjerrum’s theory, the 
effect of the solvent co-ordination mechanism on the 
extraction of the complexes important, 
because this is the greatest factor which determines 
the distance apart of the charge centres. This co- 
ordination involves the question of steric hindrance 
where the size of the solvent molecule will obviously 
affect the factor d in the Bjerrum equation 

A study of the curves for gallium reveals a rather 
surprising fact (which is also obvious to lesser degres 
in Fig. 2), and this is the apparently greater efficiency 
of the asymmetric ethers for extracting the com 
plexes compared with the symmetric compounds. In 
terms of extracting power, the three asymmetric 
ethers appear to be intermediate between ethyl and 
isopropyl ether, whereas steric considerations would 
tend to indicate an extraction potential certainly 
inferior to that of buty ether. The symmetric ethers 
show a regular decrease in extracting power with 
increasing molecular weight, and the pattern is 
identical for indium and gallium. 

This anomalous behaviour of the 
ethers poses an interesting problem. 
explanation may be that the greater dipole moments 
of these ethers play an important part in determining 
the extent to which they are able to enter the co 
ordination sphere of the metal. It is considered that 
these higher dipole moments may lead to an increased 
electron density at the donor oxygen atom due to 
electrostatic forces within the and henee 
inerease the tendency of the solvent to co-ordinate 
with the appropriate metal. 


must be 


asvinmetrice 
\ possible 


molecule 
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FATTY ACID PATTERN IN THE AORTA LIPIDS OF COCKERELS IN 
THE INITIAL STAGE OF CHOLESTEROL- OR STILBCESTROL- 
INDUCED ATHEROSCLEROSIS 


By Dr. ROLF BLOMSTRAND and Dr. SOREN CHRISTENSEN 


Swedish Medical Research Council Unit for Biochemical Research on Atherosclerosis, University of Lund, Sweden, 
and Department of Physiology, University of Aarhus, Denmark 


N the chicken, either the addition of cholesterol 

to the diet orthe implantation of stilbeestrol pellets 
leads to a striking increase in blood lipids followed 
by the development of diffuse lipid infiltration of the 
inner parts of the aortic wall on which atheromata 
formation’ is later superimposed. The mechanism 
of the atheromatous changes is poorly understood, 


although it is generally believed to be closely asso 
ciated with cholesterol metabolism, which in turn 
is related to fatty acid metabolism’. In order to 
elucidate the relationship between fatty acid metab- 
olism and the development of atheromatous changes 
a study was undertaken of the fatty acid composition 
of the cholesterol esters, triglycerides and phospho- 
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COMPOSITION OF 


Tuk Farty 


Cholesterol fatty aeid 
Animal groups 


acid B 
Chole- 
sterol 
plus 
peanut 
oil 


Fatty 


stilb 
epstrol, 
ne oil 


Chole- 
sterol, 
ne oil 


Control 


saturated 
Pentadecanoit 
Palmitic 
Heptadecanoic 
Steari 


VMono-unsaturated 
Palmitoleic 
Oleis 


li-unsaturated 
Linoleic 


Poly-unsaturate: 


nine normal cockerels Group RB 


tsroup A, 


two cockerels fed 1 per cent cholesterol without any oil; Group DPD, two « 
The tissues from the animals within the groups were pooled and the total fat extracted 


esters, triglycerides and phospholipids on silicie acid 
Values are expressed as per cent of total fatty acid methyl ester 


lipids of the blood and aorta lipids m eockerels with 
experimental atherosclerosis. 

The present report deals with part of the analyses 
carried out on the aortie lipids. The findings may 
be significant regarding the pathogenesis of athero 
sclerosis, because they indicate changes in the olcic 
acid metabolism. 

The cockerels used were 
Leghorn and New Hampshire, 5 
cleath. 

Three groups of three normal coekercls were fed 
ordinary chick starter mash mixed with grain (1: 1). 
The results from these three groups were averaged 
and are presented as group A in Table 1. Three 
animals (group B) were given a supplement to the 
mash consisting of | per cent by weight of cholesterol 
and 3 per cent peanut oil during 10 weeks before 
killing. Two animals (group C) were given 1 per 
cent cholesterol without any extra oil. Two animals 
yuroup were treated with stilboestrol. Pellets 
of diethylstilboestrol, each contaiming LO mgm., were 
Kight implantations were 


of White 
old at 


a cross-breed 
months 


implanted subeutaneously. 
performed at intervals of 10 days during a LO-week 
period. The last implantation was performed 5 davs 
death. 

The aorta (including the brachiocephalic trunks) 
free from any visible fat and loose 
connective tissue. Approximately the inner half of 
the aortic wall (about 200 mgm. wet weight) consist 
ing of intima and part of the media was isolated for 
tatty acid analysis. 

In two of the aortas from the cholesterol-fed animals 
yroup non-elevated, white-yellow areas were 
found in the intima. In one of the aortas from the 
~tilbeestrol-treated animals (group /)) atheromatous 
changes were also found. 

Cockerels fed cholesterol and 3 per cent peanut o1! 
(group B) showed a 270 per cent increase in chol 
sterol and a 14 per cent increase in phospholipid in 
the inner one-half of the aortic wall. Cockerels fed 
cholesterol without oil (group C) showed a 50 per 
cent increase in aorta cholesterol. Animals treated 
with stilbceestrol (group D) showed a 190 per cent 
increase in cholesterol and a 24 per cent merease m 


was dissected 


THE LIPIDS OF 


Control 


three cockerels fed 1 per cent chol 
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Phospholipid fatty acid 


rriglveeride fatty acid 
Animal groups 


Animal groups 


Chok 
sterol 
plus 
peanut 


B ( 
Chole- 
sterol 
plus 
peanut 

oil 


Stilb- 
cestrol, 
no oil 


Chole- 
aterol, 
no vil 


stilb 
eestrol, 
no oil 


Chole - 
sterol 
no oil 


| Control 


hiet 
no oil 


aut oil in the 


ted 


per cent p« 
subcutan 
sey 


sterol plus 
ockerels implanted stilboarstrol pellets 
The total lipids were 


leate rol 


phospholipids of the worta compared with 


controls 
The aorta preparations 
groups were pooled. cut into small pieces, and then 


within the three animal 


extracted with ethanol/ether (3:1). The combined 
extracts were evaporated under nitrogen, dried in 
vacuum and dissolved in light petroleum 

The total lipids were separated on. silicie 
into three fractions : cholesterol esters, 
esterified fatty acids plus trighveerides, and 
pholipids® 

The fatty acids of the thre« 
and the methyl esters prepared by treating with 
diazomethane in ether. The fatty acid composition 
was determined by gas-liquid chromatography aecord 
ing to James and Martin‘ using a Pve argon chroma 
tograph with an ionization chamber detector. 
Beeause of the complexity of the fatty acid pattern, 
it Was necessary to chromatograph the mixed methyl] 
on two different stationary phases, a polar 
polyester (LHC-R-296)* and silicone oil®. In addi- 
tion chromatograms were performed on the mixed 
esters after complete hydrogenation m order to obtain 
an accurate chain-length analysis. The analytical 
procedures used in addition have deseri bed 
earlier’. The results of the analysis are summarized 
in Table 1. The most striking differences between 
animal groups A, B, C and Y) were found in the 
cholesterol ester fatty acid composition. The chole 
sterol esters of the control group A contained only 
23-1 per cent oleic acid compared with 64:2, 41-8 and 
$8-2 per cent in animal groups B.C and Drespectively 
The stearic acid concentration on the other hand 
decreased from 13-4 per cent in the control group 
1 to 2-1, 5-2 and 8-1 percent in groups B, C and J) 
The linoleic acid concentration the cholestero! 
esters showed no significant changes in the different 


acid 
phos 


fractions were isolated 


esters 


bee nh 


of 


animal groups. 

In the triglycerides the percentage of oleie acid 
showed similar changes as in the cholesterol esters 
but less pronounced. The percentage of stearic 
acid showed, however, only a tendency to decrease 
and the percentage of linoleic acid showed no differ- 


ences, 
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The fatty acid composition of the phospholipids 
n the groups was remarkably constant with the 
exception of group )) where an increase in fatty 
belonging to group C,,-.49 was found. The 
exact nature of these fatty acids has still to be 
determined. 

In connexion with the pronounced changes in the 
oleic acid and stearic acid percentage in the chole- 
sterol and trighveeride fatty acids found two 
papers are relevant. Klein and Martin’ have fouod an 
nerease in the liver cholesterol oleate pool of chole- 
sterol-fed rats 


acids 


here 


James et al.* hay cle seribed an 
in Oleie acid and a decrease in stearic acid percentage 
in the fatty acids of the acetone-soluble lipids of 
plasma from patients with coronary artery disease. 

Concerning the influence of diet in experi 
ients, it is apparent that without any additions to the 
diet the stilbeestrol-treated animals showed changes 
n the cholesterol ester and triglyceride fatty acids 


these 
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similar to the changes found in the two cholesterol- 
fed groups. All three treated groups showed 
hyperlipemia and cholesterol accumulation in the 
aorta. 

The implications of these observations can be 
more properly assessed when the fatty acid composi 
tion of the plasma lipids is also known. 

This work is part of investigations supported by 
the Swedish Medical Research Council and King 
Christian X’s Fund. 
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GROWTH AND MORPHOGENESIS OF STRIGA SEEDLINGS 


By COLIN N. WILLIAMS* 
University College, Ibadan, Nigeria 


Effect of Light, Gibberellic Acid and Kinetin 
on Growth and Morphogenesis of Striga 
Seedlings 


B ITH facultative and obligate parasites occur in 


the family Scrophulariaceae. 
tormer 18 Rhinanthus 


An example of the 
Linn.', which can grow 
without the host, producing roots and shoots as a 


The growth of 
such plants, however, is generally slower, and the 
plants may be stunted compared with those which 
attached to a suitable host. Among the 
obligate parasites belonging to this group, species of 


normal plant and even setting seed. 


become 


‘triga are well known for attacking grain crops in 
tropical and sub-tropical countries. The seeds of these 
parasites require a stimulus which is 
produced by the plants Saunders* 
demonstrated that leachings from sand in which the 
roots of maize had been growing could be used to 
germinate S. asiatica ( S. lutea) and to grow the 
seedlings for a short period without the host. In the 
present experiments a solution produced by growing 


germination 


roots of host 


a susceptible variety of Sorghum vulgare in small pots 
of sand for a number of davs and eluting with water 
was used to germinate seeds of S In this 
unbranched 
radicle (Figs. | and 2) up to 4 mm. long, but generally 


asiatica. 


solution seedlings 


produced a slender 
less, before the fi onl reserves in the seeds were used 
ip and the seedlings died. The radicle was usually 
curved at first or grew in the form of a 
spiral, and root hairs were not generally produced 


strongly 


although a few short hairs sometimes grew towards 
the radicle tip of older seedlings, and occasionally an 
abnormal, highly deformed seedling which sprouted 
root hairs was produced in such cultures 

The effects of light and the growth 
gibberellic acid and kinetin on this morphogenic 
pattern have been studied. 


substance 
In the growth-substance 


* Present address Division of Plant Industry, Commonwealth 
Scientit and Industrial Research Organization, Box 109 ¢ Can- 


experiments young germinated seedlings (between 
15 and 30 in each replicate) were transferred to small 
culture vessels in I ml. of the germination solution 
lo this was added 4 ml. of either water or the par 
uncer The 
cultures were maintained in the dark exeept for short 
periods when they examined. Growth 
recorded by means of camera-lucida drawings or 
photographically. In the light experiments seedlings 
were exposed to light of different qualities or kept 
in the dark. A No. 2 Photoflood lamp was used as a 
light source. The light was filtered through an 
infra-red filter and a water filter circulated with 
air-cooled water. This arrangement permitted the 
treatment of seedlings with fairly high-energy light 
without heating; light of restricted wave-length was 
obtained by the use of coloured glass filters. These 
were matched for equal energy transmission (using a 


ticular hormone solution investigation 


were was 


simple thermopile and galvanometer) with a series 
of neutral filters made by reducing fogged (black) 
photographie film to the desired The 
accuracy of the thermopile and galvanometer per 
mitted only approximate matching of the filters 
The unfiltered light (about 2,500 ft.-candles at the 
level of the culture vessel) gave a galvanometer 
reading of S units, while the densest filter used gave 
a reading of 1-5 units. The neutral filters were used 
to adjust the other filters to give this reading on the 
thermopile galvanometer. Using this arrangement. 
onlv one light treatment could be studied at a time 
so that each result is compared with a separate dark 
control. The results of the light 
shown in Table 1. 

The major effects of light were: (1) reduced 
extension growth of the radicle; (2) increased dia 
meter; (3) the production of root hairs; (4) the 
occasional proliferation of cells into a branch-like 
swelling of the radicle. The number of root hairs 
shown in Table 1 refers only to those that were count 
able in a profile view of the seedlings, the actual 
numbers being considerably higher than this (some 


density. 


experiments are 
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EFFECT OF LIGHT OF DIFFERENT QUALITIES ON DEVELOP 
MENT OF THE Striga RADICLE 
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Table 1. 


Trans- Max. Extension Root 
Light mission trans growth Diam. hairs 
quality | range of mission light light, (av. per 
filter (mya) growth dark seedling 
| (my) | dark over 
growth controls) 
White - 0-31 1-38 | Sl 
Blue ¢. 350-650 $00 0°45 1-6 74 
(ireen 470-650 540 1:3 2:1 
Red 600—¢, 1,100 650 0-68 | 2-5 
Far-red | 700-¢. 1,100 770 1-06 10 0 


typical effects of light are illustrated in Figs. 3-5 
The most effective wave-lengths in producing these 
inorphogenie effects were in the blue region of the 
spectrum and to a lesser extent in the red. Far-red 
irradiation produced a slight, though not significant, 
extension growth and without 
It was not tested whether far-red 
could reverse the effect ~ fixed exposures to light of 
the other wave-lengths. While the effects of red and 
tar-red in many plant growth processes are reversible 
through the action of red and far-red absorbing forms 
of a special pigment system (for example, seed germ- 
ination, flowering, internode extension, hypocotvy! 
curvature, anthocyanin synthesis)*-*, some plants are 
reported to be more sensitive to blue irradiation’ in 
flowering and growth responses. According to Hen 
dricks and Borthwick*, photomorphogenie responses 
to blue light also arise from the absorptions of the 
photomorphogenic pigment. That the situation is 
probably more complex is indieated by the results of 
Stozwijk and Zeevaart* in which both blue and far-red 
were found to be more effeetive than red in promoting 
tiowering of the long-day plant 
while generally flowering of long-day plants appears 
to respond to red (and to be inhibited by far-red). 

Gibberellin and kinetin are known to simulate 
certain effects of light ; both promote leaf expansion 
and seed germination, while gibberellin simulates the 
effect of red light on the flowering of long-day and 
short-day plants review by Brian 
postulates the action of red light in raising the level 
of a gibberellin-like hormone which may in some way 
affect the auxin status of plants. The effects of these 
substances on the development of Striga seedlings 
are shown in Table 2. 

Kinetin had a striking effect on root hair pro 


increase in 
tormative effects. 


Hyoseyam “us niger, 


(See 


cduetion and radicle growth resembling the effects of 
light (Figs. 6-9). Root hair production and length of 


hairs were greatest at 1 p.p.m. and least at 100 
p.p.m. At the | p.p.m. level kinetin induced branch 
ing in the radicle of some seedlings, with pro-vascular 
strands passing from each branch (Fig. 9). At the 


Table 2 EFFECT OF GIBBERELLIC AcIp (GA) AND KINETIN ON 
DEVELOPMENT OF Sfriga SEEDLINGS 
= | 
| Exten- } Branch } 
; sion | Root ing of | Shoot ex 
| growth } Diam. of | hairs radicle | pansion 
Treatment | ot | radicl (av. per | (per cent | (per cent 
| radicle (mm seedling) seedlings) | seedlings 
} (mm.) 
Control | 1-08 1-4 0 
A 
0-05 p.p.m. os o 
0-2 p.p.m. O-14 2-3 0 
1 p.p.m. 0-57 O-ls 20 85 
5 p.p.m. | o-18 hes 50 3h 
25 p.p.m | 0-51 0-12 10 15 
kinetin | 
10 p.p.m. 0-22 1s 65 
100 p.p.m. -22 17 0 15 
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Figs. 1 and 2, stages in the growth of Striga asiatica seedlings in 

the dark without growth substance additions; Figs. 3-5, som» 

effects of light on Striga seedlings; Figs. 6-9, effects of kinetin 

it various levels; Figs. 10 and 11, some effects of gibberellic acid 
on seedling development. (Camera-lucida drawings) 


10 p.p.m. level, and to some extent at the 100 p.p.im. 
level, shoot development shown by expansion of thy 
cotyledons and enlargement of the plumule were 
stimulated. (The effeets of kinetin on root hair 
production and shoot development have been pre 
viously reported by Worsham ef al.!°, who 
report that kinetin at certain levels promotes 
germination of the parasite seeds. The resemblance 
of the effects of kinetin and light, however, has not 
to my knowledge been previously reported.) 

The action of gibberellic acid resembled that of 
kinetin in indueing shoot development and branching 
of the radicle in some seedlings. With this substance, 
however, the radicle branches were more elongated 
and extension growth was not reduced to the same 
extent (Figs. 10 and 11); gibberellic acid had no 
significant effect on root hair production under these 
conditions, although it has been reported to promote 
root hair tormation in pea Shoot 
development was pronounced with gibberellic acid at 
5 and 25 p.p.m. and differed from kinetin in showing 
definite internode extension (Fig. 11). Clearly gib 
berellic acid does not simulate the effect of light in 
the development of Striga seedlings as does kinetin. 

The morphogenic changes induced by light and 
these growth substances are of particular interest, 
since development in the dark beyond the stage of 
radicle extension in Striga asiatica normally only 


also 


excised roots?!, 


oceurs if the parasite becomes associated with a 
suitable host plant. The production of shoots and 
the stimulation of root branching by kinetin and 
that the parasite probably 


gibberellin indicate 
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depends on a supply of growth factors of this type 
from the host for development, unlike the facultative 
parasites belonging to the same family (for example, 
Rhinanthus). Shoot development has never been 
observed to occur with light treatment alone. Various 
attempts have been made to prolong the growth of 
NS. asiatica in culture by providing mineral nutrients 
and certain vitamins and organic compounds (for 
example, thiamin, nicotinic acid, pyridoxine, adenine), 
as well as kinetin, gibberellic acid and light; but 
chlorophyll development and growth bevond the 
have never occurred. 


stages indicated 


Influence of the Host Rhizosphere on the 
Morphogenesis of Striga Seedlings 


USING an agar culture technique, studies have been 
made on the development of the radicle of the root 
parasite Striga asiatica (— S. lutea) in the rhizosphere 
of a susceptible host plant. The method used was as 
follows : parasite seeds were treated with moisture on 
damp filter paper for about 10 days before use. Th: 
weds do not normally germinate except in the 
presence of an exudate from the roots of a host 
plant (for example, sorghum, maize), and a period of 
moisture treatment is necessary for optimum germ 
After moisture treatment the parasite seeds 
mixed into an autoclaved | per cent agar 
solution at about 40—45° C., pipetted mto 6-em. Petri 
dishes and allowed to set 10 e¢.c. of the agar seed 
suspension was pipetted into each dish (that is, 
Immediately after pipetting 
var 
with 
host 


ination 
were 


several hundred seeds). 
the agar, one host seedling (Sorghum vulgare 
Light Mori, from Nigeria) was rinsed briefly 
sterile water and planted in each dish. The 
seods were surface sterilized with bromine water prior 
to germination, and the radicles at the time of 
planting were about 2 em. long. The dishes were in- 
cubated in the dark at room temperature at a slight 
incline to induce the host radicles to grow across the 
lishes Five or ten replicates were used, and the 
experiment was repeated on a number of occasions 

{ germination factor, diffusing from the host 
racdicle, caused the parasite seeds to germinate 
(lermination varied considerably between the replic 
ates, but always increased with proximity to the host 
radiele. In addition to germination, growth-rate and 
vorphology of the radicle varied strikingly with 
distance from the host radicle. The development ot 
the parasite radicle in 4-mm. zones about the host 
root was measured by means of camera-lucida draw 
ings In the nearest zone the rate of extension 
growth of the radicle was very low, the radick 
undergoing considerable lateral expansion and pro 
ducing root hairs (Fig. 12). Occasionally branching 
of the radicle oceurred (Fig. 13). In this zone the 
host root showed a definite positive chemotropic 
influence over the growth of the parasite radick 
In the second zone (4-8 mm. from the host root) the 


Table 3. MORPHOGENIC Erree? OF THE HOST RHIZOSPHERE ON THE 
RADICLE OF THE Koot PARASITE Striga asiatica 


Root hairs*® 
(average per 
seedling) 


Extension 
growth 
(mm.) 


Distance from 
host root 


(mm.) 


Diameter 


2 | 0-16 
7 | 0-18 
0-10 


mm 
mm 
mm 


counted: th 


* Only the root hairs visible in profile wer 
numbers were considerably higher 


actual 
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3. typical morphogenic effec host rhizo 
14 and 15, effects of kinetin i concentration of 
1 


Figs. 12 and |! 
sphere; Figs 


rate of extension vrowth of the parasite radicle was 
considerably increased, and lateral expansion and the 
production of root hairs were reduced. Similarly, m 
the third zone (8—12 mim. from the host root) the rate 
of extension growth was further increased and lateral 
expansion and root hair formation reduced. These 
results are listed in Table 3. 

The results show that a factor having a strong 
morphogenic influence on the development of Striga 
seedlings is present in the host rhizosphere and is 
probably seereted by the host-plant root. It is of 
interest that similar effects on the development ot 
Striga seedlings can be induced in cultures without 
the host by treatment with light (particularly blue 
light and to a lesser extent red), and with the light 
simulating hormone kinetin [6-(2-furfuryl) amino 
purine] (ref. 10 and previous communication). Figs 
14 and 15 show typical effects of kinetin at a level of 
| p.p.m. on Striga asiatica seedlings. Root hair pro 
duction and lateral expansion of the radicle are 
-timulated and extension growth is strongly reduced, 
while some seedlings are induced to branch in a way 
very similar to that which occurs in the region of the 
host root. At higher levels (10 and 100 p.p.m.) shoot 
development was stimulated by kinetin. No shoot 
ilevelopment was ever observed to result from 
exudates in the rhizosphere of the host, however, 
although shoot developrnent commences shortly after 
contact is made with the host root. 

Worsham ef a/.'¢ have shown that certain 6-sub- 
stituted amino-purines, including kinetin, stimulate 
the germination of Striga asiatica seeds at levels 
ranging from 5 to 25 p.p.m., and ean replace the 
natural germination stimulant excreted by the host 
The natural germination stimulant has not 
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tomy knowledge, been identified, although chromato 
graphy of concentrates prepared from water in which 
the roots of sorghum had been growing revealed a 
highly active zone close to the solvent front'*. This 
stimulant was thought to be similar to the Orobanche 
seod stimulant from linseed roots, which apparently 
also stimulates the germination of Striga 'seeds and 
has a similar Rp value*. Degradative work on the 
Orobanche stimulant, however, has shown it to have 
a small nitrogen value (0-5 per cent)'* and therefore 
it does not appear to be a purine compound A more 
recent investigation’ on the Striga and Orohancl: 
germination stimulants from maize roots shows that 
root extracts, and aqueous solutions in which the 
roots have been suspended, contain a number of 
stimulating substances for these seeds, including a 
component and a of ether 
soluble components. Chromatographic analysis in 
dieates that the factors from maize roots causing 
optimal germination of Striga and Orobanch 
are different. ‘Traces of solutions from linseed and 
sorghum roots acted synergistically with maize root 
preparations, suggesting that linseed, sorghum and 
maize may all produce a similar complex of stimu 
lants, differing only in the proportions of the 
different constituents. 

In view of the present results and the demon 
stration by Worsham ef a/.'® that 6-substituted amino 


water-soluble number 


seeds 


ATURE 3 


ACTION POTENTIAL WITH AN ARTIFICIAL pH-MUSCLE 


purines can stimulate the germination of Str/ga seeds, 
it would seem possible that one of the components 
of the germination complex may be a kinetin-like 
compound, which both stimulates the germination of 
the parasite seeds and induces morphogenic changes 
in the seedlings. In this the concentration 
required for germination would be considerably les- 
than that required for the appearance of morphogenic 
effects. 
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By D. H. WALTERS, Pror. W. KUHN and HANS J. KUHN 


N artificial pH -musele! three 
A dimensional network, made from about equal 
quantities of polyvinyl alcohol and polyacrylic acid, 
has previously been shown to dilate and to contract 
reversibly when sodium hydroxide and hydrochloric 
acid was added alternately to its embedding medium, 


consisting of a 


for example, | 10°? N sodium chloride solution. 
It was consequently demonstrated for the first time 
with the artificial cross-striated pH-muscle® that the 
chemically induced dilations and contractions are 
paralleled by chemical equilibrium changes if the 
length of the filaments are changed mechanically. 
These chemical equilibrium changes were also shown 
to occur in an analogous way with the homogeneous 
pH-muscle*, the redox-* and the ion-precipitation- 
muscle® ; and they are the basis for a transformation 
of chemical into mechanical energy by means of these 
xystems and the establishment of corresponding 
yeneral and quantitative relationships : the ‘teino 
chemical principle’®. 

In the course of comparing the behaviour of the 
artificial pH-muscle with the properties of the natura! 
muscle, the potential between the inside of the 
artificial »H-muscle and its embedding medium was 
determined in a series of preliminary experiments, 
during : (1) an initial state of thermodynamic equi 
librium, and then sequentially in (2) the various 
stages following a contraction or dilation stimulus 
Tho latter potentials (2) will be seen to vary with 
time and may be referred to as action potentials, 
being characteristic for a system in which the dilations 
or contractions with the corresponding time-depen 


Physical Chemistry Institute, University of Basie 


dent interior changes are at the start, or in the 
subsequent course, of development. 

High-polymer heat-vuleanized gel strips, consisting 
in the dry state of equal parts of polyvinyl aleoho! 
and polyaerylic acid, were prepared and the poly 
acrylic acid content was partially (for example, 
20 per cent) neutralized by placing the foils in an 
appropriate quantity of dilute aqueous sodium 
hydroxide. The partially neutralized gel strips were 
afterwards embedded in an aqueous 1 1 A 
sodium chloride solution, the volume of which was 
than 100 times the swollen gel volume (for 
example, 4-0 em. 3-0 em. «x 1-0 em.). After com 
plete equilibrium with respect to both swelling and 
pH had been established between the swollen gel 
strip and its embedding medium, a small quart, 
capillary (filled with agar agar and saturated potas 
sium chloride, and which was connected to a saturated 
potassium chloride calomel electrode) was inserted 
into the swollen gel strip; the capillary end of a 
second and similar electrode assembly was introduced 
into the embedding medium. The electrical circuit 
was completed by connecting the metallic ends of 
the saturated potassium chloride- calomel electrodes 
to a calibrated Polymetron type 42B millivolt meter 
{ more detailed description of the experimental 
apparatus, conditions and procedure will be given 


less 


elsewhere’. 

In the ensuing time—potential curves (Figs. 1-3a, 
the potential of the electrode inside the gel relative 
to the electrode in the embedding medium is repre 
sented by the ordinate, the time by the abscissa. On 
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inserting the internal electrode into the chemically 
stretched polyvinyl alcohol plus polyacrylic acid 
swollen gel strip (that is, a gel the polyacrylic acid 
content of which had been partially neutralized with 
aqueous sodium hydroxide), a potential is obtained 
which is represented by point A of curve ABCD in 
Fig. 1. This potential, which is constant in time (cf 
part A-B of curve ABCD in Fig. 1) and negative with 
respect to the embedding medium, corresponds to a 
state of equilibrium between the gel strip and the 
embedding medium ; it is identical with the Donnan 
potential® existing at the surface of the gel and the 
surrounding fluid. 

With the addition of hydrochloric acid (for ex 
of 0-1 N) to the embedding medium of 
the partially neutralized polyvinyl alcohol plus poly 
vervlic acid swollen gel strip (point B of curve ABCD 
n Fig. 1) a contraction stimulus is applied to the gel 
The potential rises rapidly from a negative value 
point B of curve ABCD in Fig. 1) to a highly positive 
value (point C of curve ABCD in Fig. 1) and then 
vradually decreases with increasing time to a final 
value (point D of curve ABCD in Fig. 1). The 
potential drops to zero (example, point DV in Fig. 1) 
if the amount of hydrochloric acid added to the 
embedding medium is sufficient to convert all of the 
odium polyacrylate in the gel to polyacrylic acid. 

The potentials represented by points A, B and I) 
in Fig. 1 are equilibrium potentials ; they are com 
pletely accounted for by the respective ion concen 
trations in the gel and the embedding medium. The 
potentials between points #8 and LD, in particular the 
potential at point C of Fig. t, correspond to a non 
equilibrium state of the system. Point © of curve 
1BCD in Fig. 1 (the spike of the overshoot of the 
time potential curve) represents the potential of the 
chemically stimulated partially neutralized polyviny! 


imple, 3 


alcohol plus polyacrylic acid swollen pH-muscle at the 
point of its first major perceptible contraction (ref. 
7a). Qualitatively, the positive potential value of the 
gel at point C (Fig. 1) is due to the hydrogen ions 
moving from the acidified embedding medium into 
the interior of the gel, the product of concentration 
ind mobility of the hydrogen ions being the highest 


of all ions that are present at the interface of 
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bia Time- potential curves produced at 20° C. by hydrochlorix 
id on ) Partially neutralized swollen polyvinyl alcohol plus 
id gel strip embedded inl x 10 N sodium chloride 


acrylic a 
tion (curve ABCD), addition of hydrochloric acid to the 
bedding medium at time zer corresponding to point B; first 
r perceptible contraction begins at point C and accompanies 
the time—potential eurve 

Acidified swollen non-contractile polyvinyl alcohol plus poly- 
cerviie acid gel strip embedded in I = 10-° sodium chloride 
«olution (broken curve A’B'C'D'); addition of hydrochloric acid 

to embedding medium at time zero, corresponding to point B 

no perceptible contraction of this (acidic) gel strip 
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Fig. 2 Time—potential curves produced at 20 ©. by sodiun 


hydroxide solution on: 
1) Partially neutralized swollen polyvinyl! alcohol plus polyacryli 
gel strip embedded in 1 10-* sodium chloride solutior 
(curve ABCDE): addition of sodium hydroxide solution to th 
embedding medium at time zero, corresponding to point B, first 
major perceptible dilation of gel strip begins at point © and 
accompanies the time—potential curve CDE 
(2) Acidie swollen non-contractile polyvinyl alcohol plus poly 
acrylic acid gel strip embedded in 1 « 10-* N sodium chioride 
sulution (broken curve iBCDE); addition of sodium 
hydroxide solution at point B tirst major perceptible dilation 
(relaxation) begins at point (" and ends at point 2 
Serrated edges of time-—potential curves represent time-lapse 


the gel and therefore dominating the potential. In 
the subsequent time period (between point ( and 
point D of Fig. 1) the details of the explanation 
become more complicated ; the concentration gradi 
ents due to ionic diffusion both inside and outside 
the gel, the reaction of the sodium polyacrylate with 
the hydrochloric acid, and the general or local con 
traction of the gel, will develop and may lead to 
local potential gradients of different sign and mag 
nitude. The observation of a strong peak of positive 
potential after the administration of the chemical 
contraction stimulus is the main feature of curve 
iBCD of Fig. 1. 

The effeet of hydrochloric acid on an acidic swollen 
non-contractile polyvinyl aleohol plus polyacrylic acid 
gel strip embedded in 1 10° N sodium chloride 
solution is represented by curve A’B’C’))’ and text 
in Fig. 1; a more detailed discussion will appear 
elsewhere’. 

When a partially neutralized or acidic polyviny! 
alcohol plus polyacrylic acid gel strip, again prepared 
and embedded in 1 10-3 N sodium chloride solution 
as in the previous experiments, is given a dilation 
stimulus by the eddition of sodium hydroxide 
solution (for example, 3 c.c. of 0-1 N) to the embed 
ding medium, an immediate potential peak of the 
opposite sign is observed (that is, the internal gel 
electrode becomes more negative relative to the outer 
electrode in the embedding medium (Fig. 2)). 

The peak of the negative potential (points C’ and 
C of Fig. 2, that is, the point where the alkali 
stimulated gel begins its first major perceptible 
dilation) is followed by a drop of the absolute value 
of the negative potential and after a long period by 
a moderate increase of the negative potential value 
towards a final equilibrium value which again can be 
explained by the state of gel swelling, and of the ion 
concentration both inside and outside the = gel 
present in the final equilibrium state: curves 
ABCDE amd A‘B'C'D’E’ of Fig. 2. 

It is interesting to note that a contraction stimulus 
(produced by the addition of acid to the embedding 
medium) followed a short time later by a dilation 
stimulus (a relaxation stimulus produced by the 
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ANNUAL REVIEW OF 


ENTOMOLOGY 


Volume 6 470 pages Jan. 1961 


CONTENTS 


Darwin's Contributions to Entomology. 

Insect Nutrition. 

Nutritional Factors in Insect Resistance to Chemicals, 

Principles of Insect Cold-Hardiness 

The Biochemistry of Insect Hemolymph. 

The Role of Mitochondria in Respiratory Metabolism 
of Flight Muscle. 

Diurnal Rhythms 

The Theoretical and Practical Study of Natural Insect 
Populations. 

Principles of Insect Predation 

Biological Control of Pest Insects in Europe 

Sampling Crop Pests and Their Hosts. 

Biology of Chiggers 

The Phenomenon of Industrial Melanism in 
Lepidoptera 

A Review of the Phylogeny of Mites 

Palaeoentomology. 

the Analysis of Insect Embryogenesis 

Fhe Chemistry of Organic Insecticides. 

Mode of Action of Insecticides. 

Ecological Aspects of Plant Virus Transmissions 

Mechanism of Transmission of Viruses by Mosquitoes 

Arthropod Vectors as Reservoirs of Microbial Disease 
Agents. 

{ransmission of Filarioid Nematodes 


ANNUAL REVIEWS, INC. 


Grant “Avenue, Palo Alto, California, U.S.A. 


The Nature Conservancy 


In these days of progress the care and 
preservation of our countryside becomes 
increasingly difficult, with the poisoning of 
wild life, the destruction of plant life and 
the pollution of seas, shores and rivers 
The Nature Conservancy continues its 
struggle against such human pressure and 
this illustrated report gives details of their 
efforts during the year ended September 30, 
1960. (H.C.16). 6s. 6d. (post 6d.) 


Colonial Research 


Collected reports for 1959-60 of the nine 
organisations conducting research the 
Colonies, together with notes on other 
research work. (Cmnd. 1215). 

17s. (post 11d.) 


From the Government Bookshops 


or through any bookseller 


A FUNDAMENTAI 


Electrical 
Theory 


on the Giorgi System 


STUDY 


187 pp 28 illus. 32s. 


P. CORNELIUS of Philips Eindhoven reviews electrical 
and mechanical theory as unified by this system. There is a 
wide range of interesting examples from engineering and 
physics, and conversion tables make it a valuable reference 


INFOSEARCH TRANSLATIONS 
Physics of Semiconductors 


Prof. A. F. T|OFFE supplied new data for the English edition 
of his book, which deals mainly with the physical phenomena 
of semiconductors as well as quantum theory, measurements 
and properties. 500 pp. 155 illus 63s. 


Semiconductor 
Thermoelements and 
Thermoelectric Cooling 


Prof. [OFFE’s excellent outline of the theory and design 
of thermoelectric generators and refrigerators—a probable 
signpost to valuable industrial and domestic uses. Second 
impression. 184 pp. 83 figs. 42s. 


Problems in 


Quantum Mechanics 


I. I. GOLDMAN provides some 250 problems in non- 
relativistic quantum mechanics, fully worked, which could 
be used independently of a textbook. Edited by Dr. D. ter 
HAAR, Oxford. 400 pp. 42s. 


Similarity Dimensional 
Methods in Mechanics 


Prof. A. I. SEDOV, Head of the Soviet Satellite Project, 
discusses the theory and practice of test-models for projects 
ranging from space rockets to hydraulic dams. 

364 pp. 125 illus. £5 5s. 


Thermodynamic Functions 
of Air, 6000-12000° K 


A. C. PREDVODITELEV and colleagues provide tables 
calculated to four significant figures : a valuable aid to 
calculations in supersonic flight, the heat barrier, projectiles 
and h.v. arc discharges. 304 pp. 63s. 
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New from Butterworths 


Gas Chromatography 1960 
Edited by R. P. W. SCOTTI 


his book provides stimulating new data for all interested in the 
new methods available for separation and analysis. It includes the 
recent advances im columns of high efficiency, and the high-sensitivity 
wonization detectors which have opened up fresh fields, not only 
with high efficiency columns but also in the realm of high-speed 


analys Price 


hectrode Processes 


Discussions of The Faraday Society, No. 1, 194°. 


Ihis General Discussion of The Faraday Society was first published 
194 it has long been out of print, and since its publication 
nany of the 40 papers it contains have become classics 
Papers for this General Discussion on Electrode Processes wer 
onsidered under the following headings: I General and Theoretical 
il Hydrogen and Overvoltage ; HI Deposition of Metals ; I1V Oxygen 
Overvoltage ; V Anodic Processes and Cel! Reactions in General 
Price 


Modern Aspects of the 
Vitreous State 


Volume | 
Edited by D. MACKENZIE 


The topics selected tor this volume, the first of a oew serial pubh 
ation, reflect some of the more recent advances, ideas, and prob 
ems in the different arcas of glass science Emphasis has been 
placed on the more fundamental aspects of glasses, especially 
structure, rather than a mere description of various physical 
propertics and their measurements. 

Chapters cover: X-ray Diffraction: Nuclear Magnetic Resonance 
Infra-red Absorption ; Crystallization ; Theoretical Aspects of the 
Giass Transition’; Phosphate Glasses; Aqucous Solution Tech- 
vigues, and Inorganic Glass-forming Liquids Such as the Simple 
(rvides and Halides Price SOs 


The Mectro-Erosion 
Machining of Metals 


By A. L. LIVSHITS 
Edited by R. S. BENNETT 
Published in Association with DSAR 


Ihe wmlormation given in this book constitutes a complete and 
ip-to-date description of the state of the technique, technology and 
ndustrial uses of clectro-crosion machining Greatest importance 
has been placed on the electro-pulse methods which have better 
technical and cost characteristics and a wider field of application 
than the clectro-spark Among the various uses of clectro-pulsc 
machining, descriptions are given mainly of the more thoroughly 
investigated copy-drilling applications, which have proved the most 
difficult to get into operation, but the most versatile in technological! 


spabilities Price Ws 


Techniques of 


Non-Destructive Testing 
by C. A. HOGARTH and J. BLITZ 


Mass production methods, and particularly the increasing use of 
sutomation in industrial processing, have widened the search for 
techniques of examining defects in materials ; test procedures which 
no no way impair the usefulness of the product for future 
Applications 

Most of the chapters of this manual are self-contained accounts o 
the theory and practice of clectrical, magnetic, mechanical, and 
isua!l testing techniques (nher chapters devoted w ultrasonic 
radiological and thermal comparator methods are supported by 
thorough introductions to their scientific backgrounds which help 
th readers to gain full value from the use of these new and 
mportant methods of non-destructive testing A final contribution 
wutlines the manncr in which many of the techniques are in current 
use within a government cstablishment Price 405 


Butterworths ° 


4 & 5 Bell Yard 


Sewage Treatment 
Basic Principles and Trends 
By RONALD LOMAX BOLTON and LOUIS KLEIN 


Ihis book has been written for working managers foremen an 
young assistants on sewage works, public health inspectors, and 
students of civil, municipal and sanitary engineering who have necd 
~ a concise yet thorough introduction to the basic Principles o 
the processes of sewage treatment upon which they can later buik 
a comprchensive knowledge of the subject 

The authors are primarily concerned here with the various methods 
of treating sewage to render it fit for discharge into inland watcr 
courses Their book has a bias towards the chemistry of the 
subject, as this aspect has so often been relegated to a minor rol 
in the standard works of reference Price 30s 
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Voxicity of Industrial Metais 


By ETHEL BROWNING 


This book provides a survey of the main features of the COUT CH 
Preparation, physical and chemical properties, metabolism an 
‘ox.cology of the principal metals encountered in modern industry 
attention has been devoted to the metabolic features : firs: 

point of view that a knowledge of their paths of absorp 

m, excretion and distribution within the body may indicate how 
ind where the potential toxic effects are likely to be exerted and 
therefore in some measure how these effects can be prevented 
secondly, with a view to the increasing importance of the possibility 
wf the entry of some of them in radioactive form from nuctear 


talleout Price Oy 


Kinetics. Equilibria and 
Performance of 
Migh Temperature Systems 


Proceedings o° the First Conference Western States Section. The 
Combustion Institute, 1959 


Edited by GILBERT S. BAHN and EDWARD E ZU KOSKI 


The Conference was primarily aimed at those who are engaged 
in performance calculations for high temperature systems. Groups 
ot papers were devoted to input and output thermodynamic data 
computer programming for output thermodynamic data and for 
standard engine performance parameters Programmes for com 
bustor and exhaust nozzle design and results of performance calcula 
tions were also included Price 80s 


Nuclear Reactor Containment 
Buildings and 


Pressure Vessels 


Proceedings of an International Symposium organized by the Royal 
College of Science and Technology, Glasgow, May, 1960. 


The advent of the large containment buildings and pressure seowcl 
in the field of nuclear power enginecring introduced problems 
f analysis, design, construction, inspection and testing of an uncon- 
ventional character and relative complexity Research and develop- 
ment work relevant to these problems is being carricd on in # 
number of industrial and academic centres and the 22 papers of thi. 
Glasecow Meeting summarize current practice and outline future 
trends Price 


Pure Food and 
Pure Food Leyislation 


Papers of the 1960 Centenary ( onference 

Edited by A. J. AMOS 

When the Act for Preventing the Adulteration of Articles of Food 
or Drink was passed by the British Parliament in 1860 it was the 
first general law covering this subject to be enacted in any English- 
peaking country. In recognition of this pioneering step taken by 
Great Britain, the centenary of the Act was commemorated by a 
conference sponsored by four of Her Majesty's Ministries and four 
learned societies. which attracted widespread support 

In this Proceedings volume chapters cover: The 1860 Act and its 
Influence on the Purity of the World's Food ; Pure Food for the 
People ; the Manufacturers’ Contribution; Pure Food and the 
Commonwealth ; and International Aspects Price 21s 
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MACMILLAN 
BOOKS 


The Interpretation of X-ray 
Diffraction Photographs 


N, F. M. HENRY, H. LIPSON and W. A. WOOSTER 


Since the publication of the first edition there has been a considerable development of 
direct-projection methods of X-ray diffraction. In this new edition chapters have 
been added on the precession method and on rotation-retigraph method, Chapters 
m the Weissenberg method have been rewritten and enlarged and minor changes 
have been made throughout the text Illustrated with photograbhs and diagrams 
Second Edition. 645 


Selected Lectures in 
Modern Physics — Edited by H. MESSEL 


leachers and others who require a refresher course in the form of brief accounts of 
selected topics in physics will find this book of great value, as it covers recent develop- 
ments in many fields of modern physics. The lectures are not formal accounts of their 
subjects, but general discussions of such current topics as nuclear energy, physics in 
rain-making, radio astronomy, and cosmic rays. Profusely wlustrated. 30s 


Elements of Physical Chemistry 
SAMUEL GLASSTONE and DAVID LEWIS 


In this revised edition the contents have been rearranged to provide a more logical 
presentation, whilst new material has been incorporated in each chapter. The book 
provides, at the elementary and within the scope of a degree course, a comprehensive 
physical chemistry in the light of modern developments in the science. 

Over 200 figures and tables. Second Edition. 60s 


Structural Concrete KURT. BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
present work aims to provide a Minor Encyclopaediu on Structural Concrete within a single 
volume. The layout of the book follows the scheme established by its predecessors, 
with materials, design, and construction dealt with in that order. 

164 figures, 73 photographs, 113 tables. 84s 
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The World of Physics 


The writings of some of the world’s most eminent 
physicists are included in this volume. Every phase 
of the subject has been covered: historical, 
philosophical, and biographical, ranging from 
Galileo’s ‘heretical theory’ to elementary par- 
ticles, fusion power, and space exploration. 


Flame Photometry 


This new method of analysis has gained in popu- 
larity since its inception, but presents many 
inconsistencies. This book attempts to clarify 
these problems by offering the first complete 
treatment of the methods, principles, and applica- 
tions ef flame photometry 


Inorganic Synthesis Volume VI 


This sixth volume in the distinguished /norganic 
Synthesis Series will be welcomed by research 
chemists, graduate students, and lecturers alike. 
The contributions, arranged on the basis of periodic 
classification, cover a wide variety of substances 
from active metals to isotopically labelled acids. 


Chemotherapy in Emotional Disorders 


The Psychotherapeutic Use of Somatic Treatments 


The author has co-ordinated physical and psycho- 
logical treatments in psychiatry into one volume. 
The text offers specific help, by providing simple 
guideposts which indicate how and when physi- 
cians may integrate somatic treatments with 
psychotherapy in managing emotionally disturbed 
patients 


McGRAW-HILL 


Arthur Beiser 


cloth edition 33s 
paper edition 21s 6d 


John A. Dean 
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Eugene G. Rochow 
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Frederic F. Flach mp 
Peter F. Regan mp 
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A GENERAL DISCUSSION 


Inorganic Solids 


Gif-sur Yvette (S.-et-O.), France, 


April 11 and 12, 1961. 


two main sections: 


1. Metals and alloys 


2. Non-metallic solids 
Programmes may be obtained from 


THE FARADAY SOCIETY 


Faraday Society 


Radiation Effects in 


will be held, by kind invitation, at the 
Centre D’Etudes Nucleaires de Saclay, 


on 


The Discussion, which will be confined to 
high-energy radiation, will be divided into 


6 GRAY’'S INN SQUARE, LONDON, W.C.] 


THE MUSEUM BOOK STORE, LTD. 
25 Devonshire St., London, W.! 
(Welbeck 1340) 

Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications in all languages. 
Librarians, and others, should send us their list of 
““wants’’, or duplicates for sale. Binding undertaken. 


Scientific Circulations Ltd. 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks, Special terms for Technical and Commercial 
Libraries. All Scientific and Technical publications purchased 


111, Eastbourne Mews, London, W.2 


Telephone: AMBassador 6934 


GLASSWORKERS' 


STRAIN-VIEWING 
POLARISCOPE 


Full wave retardation analyser 
for 5800 A gives most sensitive 
colour indication of strain 
Field and sight aperture ! 

dia. Dimensions 64” 

Price : £11 16s. 6d. 
As above but without colour 
analyser showing strains against 
biack field. Price: £5 Ss. @d. 

Immediate Delivery. 


H. S. B. MEAKIN, LTD., 36, Victoria Street, S.W.! 
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DILLON’S UNIVERSITY 
BOOKSHOP Ltd 


G. Herdan. Small Particle Statistics. 2nd ed. 
1960. £4. 


| MALET ST., LONDON, W.C.1. MUSeum 2128 


BOOKS & JOURNALS 


We display some 28.000 recent and standard books on all branches 
of science and technology. Ilnaspection is always invited in our 
spacious showrooms, which are conveniently situated. 


POSTAL SERVICE 


We pride ourseives upon speed of dispatch and regularly supply 
some of the largest industrial undertakings in Britain and overseas. 
Anasal subscriptions taken for any British or foreign journal. 


Call, write, or phone 


CLAUDE | | BooKs 


485, OXFORD STREET, LONDON W.1. 


GRO 45664 (5 lines) 1 min. Marhie Arch 


possess all the merits of 
the original series 


LARGE Gapmeters 


Large Gapmeters are made 
for 5”, and I” 

B.S.P. sizes (nozzles or 
compression unions) 


Flow Range: 
60—1,200 c.f.h. Air. 
20—1,000 g.p.h. water 


Price Range: £12—£17. 


Safety : Gapmeters use no 
glass tubes larger than }” 
i.d., and these are 
protected by Perspex 
covers. All Gapmeters 
can be tested to 250 p.s.1 


Made in materials for all 
industrial fluids. 


For pipes larger than | 
compact main orifice and 
shunt Gapmeter 
assemblies are available 
from £12. 


281 Davidson Road, 
Croydon, Surrey. 
Telephone : 
ADDiscombe 1168 
Telegrams: 
GAPMETER, Croydon. 


G. A. PLATON LTD. 


DEVELOPMENTAL GENETICS 
AND LETHAL FACTORS 


E. HADORN 


This book deals with the pathology of development, based 
on the study of lethal factors, thus providing a synthesis 
between embryology and genetics. The Mendelian 
lethal factors are a striking illustration of the rdle played 
by the genetic material in the process of development, 
shedding light on the highly specific relationship between 
individual mutations and the processes leading to the 
formation of characters. In addition, since lethal factors 
make up a high proportion of mutations, they contribute 
a large body of material which needs to be incorporated 
into any general theory of the gene and its mutability. 

52s. 6d. 


RADIATIONS, GENES AND MAN 


BRUCE WALLACE AND 
TH. DOBZHANSKY 


The authors explain for the general reader the facts of 
radiation-induced mutations and their effects on living 
Atomic 
but its 


populations—particularly human populations. 

energy gives to man almost incredible power ; 
use endangers one of his most precious possessions— 
his genetic heritage. That threat is the subject of this 
book. 18s. 


FUNDAMENTALS OF 
PSYCHOLOGY 


C. J. ADCOCK 


The aim of this work is to present an overall theory of 
human behaviour in which each aspect of the study finds 
An introduction for those who wish 
12s. 6d. 


a logical place. 
seriously to understand psychology. 


THE STRUCTURE OF 
HUMAN ABILITIES 


PHILIP E. VERNON 


The second edition of this book has been brought up to 
date in the light of research on factorial work in the last 
ten years. 3s, 


36 Essex St., London, W.C.2 
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measuring 
fluid 
flow 


if] 
esparel 


Accurate measurement of the 
rate at which liquid or gas is 
flowing through a_ pipe-line 
at any particular instant is 
vital to the success of many 
experiments and many manu- 


facturing processes 


Rotameter manufacture 

comprehensive range of in- 
struments for this purpose. 
You are cordially invited to 
write for our booklet No. 
2126 which explains the prin- 
ciple of Rotameter flowmeters 
and describes some thirty 
types of instruments in com- 
mon use, ranging from simple 
and inexpensive laboratory 
type meters to electrical or 
pneumatic transmitting 
recording instruments for 


process control. 


ROTAMETER 


{ MEA REMENT AN CONTROL 
EN 


| 


Series 470 Series 400 


Series 100 


Series 900 


Series 500 


PHOTOCOPYING 


from periodicals and books 
is the Contoura speciality 


Only Contoura has the translucent air-cushiwn to 
give perfect contact over curved pages -maximum 
flexibility with moder- 

ate cost, ¢.g. Quarto 

£38 Foolscap £50, 
double-foolscap £70 

complete Orthodox . 
Office machines also Flatbed 
supplied and demon- 

strated 


) For full details contact 
the simpler, 
quicker way 


Contoura 
Photocopying 
to copy Limited 


ANYTHING § (Dept. N) 52a Crcemwell Rd., London, $.W.7. KNI 8860 


“ESCORUBBER” 
RUBBER CLOSURES FOR BLOOD TRANSFUSION 
Ref. No. P2, highest quality rubber, at 30 - per gross 


ESCO (RUBBER) LTD. 


34/36 Somerford Grove, London, N.1I6 


66 URR’S”’ is the Registered Trade Mark of 
G GEORGE T. GURR LTD. 
Since 1915 *“GURR’S” brand of MICROSCOPICAL STAINS and 

Reagents has become world-famous. 

if you want this world-famous brand specify *““GUAR’S”’ 

and refuse any other. 

Ask for catalogues 
GEORGE T. GURR LTD. 

136-138 NEW KINGS ROAD, LONDON, S.W.4é 


GLASS 


All Glass Requirements for Scientific 
Instrument Manufacturers and 
Research Workers 


@ SHEET & PLATE-GLASS—cut and 
ground to exact dimensions. 


LENSES, PRISMS & FLATS—to any 
standard of accuracy. 


MIRRORS—back silvered and front 
surface aluminised, etc. 


BLOOMING of optical components. 


Cc. J. WHILEMS, LTD. 


ILFORD OPTICAL WORKS 
FOREST ROAD, BARKINGSIDE, 
ESSEX 


Telephone : HAlinault 5454-5 


ROTAMETER Manufacturing Co. Ltd. 


330 Purley Way, Croydon, Surrey Tel,: CROycon 3816 | 
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CHECK HUMIDITY AT A GLANCE 
WITH THE 
DARTON PRECISION HAIR HYGROMETER 


Accuracy 3% between 30-90% R.H. 


With or without temperature scale. 5 in. 
or 8 in. diam. brass case finished black and 


chrome. 


We also manufacture chart recorders for 


humidity, pressure, and temperature. 


Please send for leaflets : 


F. DARTON & CO. LTD. 


WATFORD FIELDS, WATFORD 
*Phone Watford 26019. 
All our instruments are availab'e through your usual laboratory supplier. 


sees 


POCKET H 
INTERCHANGER 
SIEVES 


ENDECOTTS 


TEST SIEVES 


For Accu racy! 


TEST SIEVE 
SHAKER 


TEST Si! 
B.S. 410: 43 U.S. Standards 
and Tyler Equivalents 


We operate a Recovering Service 


Consistent mechanical action 
saves valuable time of skilled personnel 


ENDECOTTS (FILTERS) LTD. Phone: LiBerty 8121/2/3 
Dept. B Lombard Rd., London, $.W.19. Groms Endfilt, London 
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for INTRICATE ASSEMBLY 


INSPECTION EXAMINATION OBSERVATION 


Magnification x10 
Working Clearance 7 inches 
Field of examination 22mm. diam 
Immense light gathering power 

No auxiliary lighting required 


Write for leaflet BM3 


WRAY (OPTICAL WORKS) LTD 
Telephone RAV 0112 


For simplified 
viscosity 
measurements 


in laboratories, 
factories, 
or field. 


£9, 1 2.0 


Simple to use: no complicated 

calculations required. Accurate, 

even when handled by unskilled 

personnel. Quick to fill and 

easy to clean Sturdy metal 

construction for long life. 

Fully calibrated for readings 
from 10 to 40,000 centipoises. Tests possible at any 
temperature from 15 to 60° C indicated by a built-in 
thermometer. Pocket-size dimensions: length 5S} in., 
weight 11 oz. 
Also available 

Héppler Precision Viscometer for rapid measurements from 0 ‘ 
to 80,000 cP ; suitable for tempcratures from —60 to +150° C 
Other precision instruments for the rheological examination of 
viscosity anomalies of colloidal matters (emulsions, suspensions 
oarse dispersed systems) and for investigation of plasticity, flow 
points and elasticity 


GLENCRESTON LID. 


37 The Broadway, Stanmore, Middlesex Tel: Grimsdyke 4218 


INDUSTRIAL 
VISCOMETER® 


ACCURACY - WITHIN + 2°. 

VISCOMETER TUBE CAN BE 

IMMERSED IN A WATER BATH 

CALIBRATION 

WOT REQUIRED 
Write or phone for details to TECHNE (CAMBRIDGE) LTD 
DU XFORD CAMBRIDGE: ENGLAND Te!.: Sawston 2246 
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ig. 3a. Time—potential curve for the effeet of hydrochloric acid 
contraction stimulus) followed a short time later by the addition 
f sodium hydroxide solution (dilation stimulus) on a partially 
neutralized polyvinyl aleohol plus polyacrylic acid swollen gel strip 


mbedded in 1 lo? N sodium ehloride solution ; this curve is 
i superimposition of curve ABC) of Fig. 1 on curve ABCD ot 
Fig. 2 with « small time shift of the latter curve Hydrochloric 
wid added at point B, first major perceptible contraction would 
be observed, under the present experimental conditions, at point 
. Sodium hydroxide solution added at point F'; dilation would 
begin shortly after point F and continue until the final equilibrium 
point The significance and means of varying the slope and 
luration of the line CF H, and the recovery period beyond point 
i, will be presented elsewhere (ref. 7) 

Fig. 36. Time-potential curve for the effect of hydrochloric acid 
followed a short time later by the addition of sodium hydroxid: 
solution (dilation stimulus) on an acidic swollen non-contractil 


polyviny! aleohol plus polyacrylic acid gel strip embedded in 1 


sodium chloride solution this curve is a superposition of 

eurve A’B'C'D’ of Fig. 1 on curve ABCD’ of Fig. 2 with a 

stall time shift of the latter curs No perceptible contractiou 

f gel strip on addition of hydrochloric acid. Remainder of legend 
is for Fig. Sa 


addition of alkali to the embedding medium) of the 
swollen partially neutralized gel strip will produce a 
time—potential curve (for example, Fig. 3a) which 
has many of the characteristics of the time -potential 
curve (that is, of the action—potential curve) of 
various biological tissues*; in fact, the same curve 
of Fig. 3a is produced by a superimposition of curve 
{BCD in Fig. 1 on curve ABCD of Fig. 2 with a 
small time-shift of the latter eurve 


PHOTOGRAPHIC CUMULATION OF RECURRENT RESPONSE POTENTIALS 
By Pror. LORRIN A. RIGGS and C. R. CAVONIUS 
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Fig. 3b shows the effect of the addition of hydro- 
chlorie acid followed later by the addition of sodium 
hydroxide solution on a swollen non-contraetile 
acidie polyvinyl alcohol plus polyacrylic acid gel strip 
embedded in | 10°* N sodium chloride solution ; 
this will be discussed at greater length elsewhere’. 
A comparison of the resting, action and recovers 
potentials observed with various biological tissues” 
and the potentials observed with the high-polymer 
pH-muscle reveals some obvious formal analogies. 
Further ways of producing by appropriate means in 
other artificial high-polymer systems (for example. 
cross-striated pH-muscle, redox- and ion-precipita 
tion-musele) potentials dependent on time and similar 
to the different action-potential curves of various 
will be given elsewhere’. Sub 
sequent papers will also include the more complicated 
time-potential curves for high-polymer systems when 
acids and/or bases and other chemical substances ar« 
introduced either separately or in combination into 
the interior of the neutralized or acidie gel and/or 
the embedding medium at the same time or after a 
plus a discussion of the chemical 
the specific 


biological tissues 


specific time lag, 
and physical properties which influence 
time- potential curve’. 


Kuhn. W., Hargitay, B., Katehalsky. A. and Eisenberg, H., Nature 

165, 514(1950). Kuhn, W., Experientia, §, 315 (1949). Katehalsky 
A.. whid., §, 319 (1949). Breitenbach, J. W., and Karlinger, H 
Wh. Chem., 80, 311 (1949), Other systems of this kind are listed 
in the bibliography for ref, 2-6 

Kuhn, W., Ramel, A., Walters, D. H., Ebner, G., and Kuhn, H. J 
idr. in Polymer Set., 1, 504 (1960). This review article and it« 
bibliography covers each of the respective high-polymer muscles 
and the general teinochemical principle, in sequential order of 
development. 

Kuhn, W., et a/., in the press (1960-61); addendum, Barperiments in 
Progress a) birefringence and tension studies to determine their 
relationship to the time—potential curve and to the initial points of 
contraction and dilation ; (6) oscilloscopic (with attached camera 
msec, study of slope and duration of lines BC and BC" of Figs 
1-Ra, ? e) continuation of present studies on gel blocks cross 
linked by other techniques (for example, chemical and irr: idiation), 

* Donnan, F. G., Z. Elektrochem., 17, 572 (1911). Donnan, F. G., and 
Guggenheim, E, A., Z. phusik. Chem., A, 162, 346 (1932). Over 
beek, J. J. Coll. Set., 8. 593 (1953). Symp. Electrical Doubl 
Layer in Colloids, Nature, 183, 73 (1959). 

Rer., 26, 339 (1951). 

Physiol., 118, 449 (195 


Hodgkin, A. L., Bir 
Huxley, A. I 


Hodgkin, A. L., and 
116, 473 (1952) 


Hunter Laboratory of Psychology, Brown University, Providence, Rhode Island 


NTERMITTENT illumination of the human eye 
elicits a corresponding response 
potential waves m the electroretinogram. Lord 
Adrian’ has shown that these waves have negative 
and positive components the form of which is related 
to the frequeney and intensity of the stimulating 
flashes. Much interest now centres on isolating the 
small responses characteristic of the photopic or 
colour-specific systems of the eye?.’. Unfortunately, 
a relatively large background of electrical ‘noise’ is 
usually present in an actively responsive system such 
as the eye. Often it is true that the signals generated 
in response to the light are smaller than the ‘noise’ 
that is unrelated to the stimulus 

One time-worn procedure for separating evoked 
potentials from irrelevant ones has been the corm- 


succession of 


AND 


Da. E. PARKER JOHNSON 
Colby College, Waterville, Maine 


parison of several samples of record made under 
conditions that they ought, apart from con 
tamination, to appear identical. This is helpful ; but 
the unaided eve is incapable of making these com 


such 


parisons in a completely unbiased manner, and most 
that the required integration and 
abstraction would be better carried out using some 
more objective The use of electronic 
computers offers an exciting prospect of unheard-of 
sensitivity in the recording of biological potentials‘. 
The apparatus, however, is complex and costly. It 
is usually not feasible to occupy such elaborate equip- 
ment throughout the routine, day-after-day explora 
tion of individual eleetrophysiological phenomena. 
The present article describes a simpler procedure, 
one which stores and cumulates its information on 


workers 


agrec 


pre cedure. 
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photographic film during successive exposures. We 
have applied the method specifically to the registra 
tion of the electroretinogram and have been able to 
identify components with amplitudes of less than one 
microvolt. The principle appears easily adaptable to 
any of a broad range of problems in which the 
response is stimulus-locked. 

Our apparatus for curulating electrophysiological 
responses is illustrated in Fig. 1. Light from a small 
tungsten filament is collected by a spherical mirror, 
lirected through a rectangular aperture, and focused 
om the mirror of a bifilar oscillograph galvanomete 
having a natural frequency of 4,000 cycles/sec \ 
collimating lens in front of the galvanometer provides 
an image of the aperture in the form of a uniformly 
lluminated, rectangular patch of light. The rays 
forming this patch are reflected downward by a right 
angle prism on to a horizontal diaphragm pierced by 
two rectangular windows. Any deflexion of the 
yalvanometer mirror causes a proportional amount 
of light to traverse window N or window P, depending 
on the direction of movement of the mirror. In the 
null position the light falls between the two windows, 
himimating neither. 

When the eye is stimulated by a flash of light the 
negative and positive phases of the ensuing retinal 
potential, as amplified and fed into the galvanometer, 
are represented in the amounts of light traversing 
windows N and /?. To record this, a cylindrical 
drum is wrapped with photographic film and rotated 
on # shaft directly below the windows of the dia- 
phragm. <A eylindrical lens focuses the light coming 
through the two windows on to the drum as two 
narrow lines of light. These, as the drum rotates, 
make parallel ribbons of exposure on the film, repre 
senting windows N and 

To use the device for the cumulative recording of 
evoked potentials it is only necessary to synchronize 
the stimulus with the rotation of the drum. We 
have mounted a flicker-vane with four open sectors 
on the same shaft as the recording drum. Light 
passing through the open sectors provides the eve 
with a succession of flashes each of which evokes a 
response actuating the oscillograph galvanometer. A 
shutter is then opened, admitting the light to the 
rotating film for a fixed period of time—long enough 
to melude the responses to several hundred flashes. 


Mhe developed film appears as in Fig. 2. Variations 


rture 
Avertu 
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murror Oscillograph 
vanometer 


Cylindrical lens 


Fig. 1. The opties of the photographic cumulator--a schematic 
represe ntation 
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Fig. 2. Film records of cumulated electroretinal responses at twe 
different flicker-rates, 30 per see. (bottom pair) and 10 per sec 
(top pair). The latter pair has been scanned with a recording 


‘ensitometer to yield the ‘average response’ pattern shown 
vneath. Three response cycles are shown, each one being «a 
cumulation of 75 individual respouses 


im density mdicate the existence of synchronous 
responses ; randomly occurring ‘noise only adds a 
nearly uniform darkening of the two tracks. In ow 
system, with four flashes per revolution, we see fom 
cycles of density variation on each pair of tracks 

To ‘read’ our film records we use a double-bean, 
densitometer and record the difference in density, 
between the two tracks, as a function of phas 
position. An oscillographic record of the output of 
the densitometer appears below the film in Fig. 2 
This record shows the main features of the respons: 
without serious contamination by background ‘noise . 
Calibration of the system shows that it is reasonably 
linear despite the fact that film density is logarithmic 
ally related to exposure. This is because the method 
is one in which the final result is given by relatively 
small differences in densities that are nearly equa! 
between the two tracks. For more exact determina- 
tions of the absolute potential-levels it would I» 
necessary to develop the negative under condition- 
resulting in a photographic gamma of unity, printing 
a film positive under the same conditions, and finally 
scanning this positive with photocells having a linear 
response to light intensity 

The optical method of cumulation has proved its 
ability to reduce irrelevant potential ‘noise’ and 
hence to reveal stimulus-locked responses of very low 
amplitudes. We are now able to record electro 
retinographic responses to light that is flickering at a 
rate considerably higher than the critical frequency 
of fusion as seen by the observer. The method has 
the disadvantage that conditions of exposing, 
developing and scanning the photographie film must 
be given eareful consideration and seleeted for 
appropriateness. It has the advantages of simplicity, 
reliability and low cost, coupled with the fact that 
there is continuous rather than diserete time-sampling 
of the response potentials. 

This research was supported by research grant 
No. B 1453 from the Institute of Neurologica! 
Diseases and Blindness, National Institutes of Health, 
U.S. Publie Health Service 
' Adrian, E. D., J. Physiol., 104, 84 (1945); 105, 24 (1946). 

Johnson, E. P., and Cornsweet, T. N., Nature, 174, 614 (1954) 

Rigus, L. A., Archives of Ophthalmol., 60, 739 (1958). 

Communications Biophysics Group of Research Laboratory of Elec. 
tronics and William M. Siebert : “Processing Neuroelectric Data’ 


Technical Report 351. (Research Laboratory of Electronir 
Massachusetts Institute of Technology, 1959 
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LETTERS TO THE EDITORS 


PHYSICS 
High Strength Glass 


Ivy was reported recently! that the major stress 
raising defects on the surface of freshly drawn fibres 
of glass are visible, local defects which arise through 
the interaction of the hot glass with dust particles 
In that work very approxim- 
ate values of the tensile stress which small areas of 


or other contamination. 


the surface, free from visible defects, would withstand 
without fracture were obtaimed. This communication 
is to report some results of further experiments to 
actual breaking strengths of ‘defect 
free’ samples of several commercial glasses. 

Two methods have been used to prepare fibres of 
diameter 350-7004 which are free from visible defects, 
and these have been tested in 3-point bending using 
a gauge-length of 7 mum and knife edges covered with 
polytetrafluoroethylene. For the first 
experiments lengths of fibre were produced by hand 


measure the 


series of 


drawing from sections of }-in. diameter commercial 


rod whieh been etched in 20 per cent hv drothiorn 
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Pyrex Etched 
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NUMBER OF SAMPLES 


| | 
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rig. 1. 


Histograms illustrating the results 


»btained with 


avid immediately before drawing. The centre of the 
rod was heated in an oxygen coal-gas flame until 
fluid. removed and allowed to cool slightly 
drawing. In a series of draws 
defects are to be found, so that this simple procedure 
is not ideal However, it has been found possible 
to eliminate from the results the more obvious cases 
of samples weakened by the presence of a defect, as 
deseribed here, For the second ReETICS of experiments 
no precautions were taken to prevent the formation of 
defects during the heating of the rods before drawing 
Instead, they were removed from the surface of the 
fibres after drawing by etching in hydrofluoric acid 
A sufficiently prolonged attack 
saucer shaped pits in the fibre surface at the sites of 
the original defects 8 vlass, etching 
for 5 min. in a LO per cent solution of hydrofluori 
acid was sufficient to achieve this, and reduced the 
diameter by approximately 60u. Samples etched for 
10min. in the same solution did not show significantly 
lifferent Similar treatment of ‘Pyrex 
specimens removed much less material ; the strengths 
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IN THE SECOND COLUMN (INDICATES 


Table 1, SUMMARY OF RESULTS 
ETCHED SAMPLES 


‘CLEAN DRAWN’ SAMPLES any E INDICATES 


Ty Mean Coefficient 
ot No. ot strength ot 
sample | samples (kgm./mm.*) variation 
( 24 343 7 
Lime 4 250 12 
Unknown 13 257 i2 
Pyrex’ ( 16 242 1 
4 | 265 


were lower and the pits were more angular Tmmet 
sion for 5 min. m a 40 per cent aolution did, however. 
yield appreciable attack and smooth shallow pits 
It is the results for these samples which are quoted in 
Table 1. 

The diameters of the broken ends of the specimens 
were measured with a micrometer eyeprece attached 
to the microscope With the strong specimens con 
siderable shattering occurred so that it not 
possible to measure the diameter at the position of 
fracture, nor indeed to locate the origin of fracture 
This feature did, however, enable us to eliminate 
from the results the comparatively few samples from 
the first series which failed at a ‘defect’, for when 
shattering did not oceur it was possible to examine 
carefully both fracture surfaces and invariably to 
detect a visible defect at the edge of the mirror zone 

The breaking strength the 
maximum tensile stress at the surface and was com- 
puted using the simple formule for the stresses mn a 
bent beam. Quite large deflexions do occur in these 
but from the expressions given by Freeman? 
using the simple equations 
? per cent for most 


was 


was assumed to be 


tests, 
the errors involved in 
for the stresses do not 
of the fibres and are leas than 10 per cent for the finest. 

The histograms of Fig. 1 illustrate the results 
obtained with ‘Pyrex’ glass and soda lime-silica 
glasses, while all the results obtained in this pre- 
liminary series of experiments are summarized in 
Table 1. The results for etched E-glass fibres are not 
included because for this the reaction was 
complicated by the growth of layers of reaction pro- 
duct at the glass surface, and etching in hvdrofliuorie 
acid has not proved satisfactory for removing defects 
to leave a smooth surface 

Tests were made with the first type of sample at 
to several days after pro- 


exceed 


glass 


times varying from 4 min 
No significant differences were observed in 
Some of the etched samples were 
with distilled water from the 
showed no. significant 


duetion. 
the strengths. 
tested while still wet 
rinsing bath ; these 
difference m strength 

We conclude that the high and relatively consistent 
values of the breaking strength obtained in these 
experiments support quantitatively the suggestion 


also 


made earlier that the ixsible defects are a major 
souree of surface weakness! The strengths are 
comparable w ith those obtained by Thomas*® and 


Otto' for very fine fibres of EF glass. although still 
lower than that expected from theoretical estimates 
which assume a homogeneous structure for a glass. 
The residual scatter m our results is larger than is 
to be expected from experimental errors, which is 
estimated to be less than 10 per cent for anv 
individual determination. the magnitudes 
and the variabilities are similar for both the ‘clean 
draw’ and the etched samples of the several glasses, 


Since 
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it seems unlikely that the scatter is due to undetected 
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defects of known type Im the surface. It has been 
established that the scatter in breaking ngth for 
8 samples significantly when deliberate 
variations are made in the interval between removal 
of the rod from the flame and drawing the fibr 
We think, however, that detailed discussion of these 
results and of the possible causes of the residual 
variability in strength should await the results from 
further experiments which are now in progress 
These will enable samples to he produced under more 
earefully cont rolled conditions, to be annealed w ithout 
the formation of fresh surface defects and to be tested 
so as to avoid any pert urbing effects from the knife 


rises 


edges 
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’Thomas, W. F., Phys. Chem. of Glasses, 1, 4 (1960) 

‘otto. W. H., J. Amer. Cera Soc... 35. 122 
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Tortuosity in Porous Media 


Tur tortuosity, 7’, of a porous medium such as 
sandstone is & quantity that has been interpreted in 
various and sometimes contlicting Ways, particularly 
its relation to porosity, ?- and formation factor, F 
(refs. 1-4). Tortuosity originally was understood to 
mean the square of the quotient average length of a 
flow-line divided by the net distance traversed : 
and formation factor was the electrical resistivity 
of a porous medium divided by the resistivity of the 
saturating liquid. 

Wyllie and de Witte’ have 
several possible ways of showing that 


T = >F 


presented one of the 


is the only logical relation for models where the 
average volume of the pores 1s equal to their average 
length multiplied by their average 
Equation (1) has been considered obvious by numer 
However, it 1s not automatically 
correct for real systems, for which the value of ‘i 
depends on the way the averages are taken. For 
example, im & randomly oriented set of straight 
uniform pores, the combination of their resistances 
in parallel shows that equation (1) holds with the 
harmonic mean of T and the arithmetical mean of the 
areas, While for a single pore of variable cross-section 


cross-section 


ous investigators. 


the reverse 15 approximately true. 

Some rough calculations will serve to illustrate the 
chief characteristics. The geometry of ‘flow-lines’ 
accounts for both ‘sinuosity’ and ‘convergence’ of 
‘pores’®. Consider a conical segment expanding 
from radius @, to radius a;, with straight flow-lines 
uniformly distributed. Let r( r) be the distance of & 


flow-line from the axis; 7() r, and r(L) Fs 
Let 9 be the angle between the flow-line and the 
axis; tan 9 (rp (42 a,)/L tand. 
where @ is the angle of the wall. For uniform 
distribution, dr. (a,/a,)dr;. Then : 
(log see.* 
cos*6rdr! | rdr = 
6-0 6-0 


= 
Ast 
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Now let 3C be the total conductance of a sheath- 
shaped tube of flux between two conical surfaces : 
const. and 54 const. 


dx cost 


.cos0(ér 


where p is the fluid resistivity. The integration 1s 
performed by using the relation : tan@) 
tan§. The resulting expression is used to obtain the 
resistance of the whole segment 


rT (x a, 


(oLtan®@) ,a,log sec*@) 


Whence, for some arbitrary total area 4 


(xa,a,/A)F < 9F (2) 

\ measure of 7 independent of g and F' is possible, 
in principle, by such devices as transference lag® or 
transient diffusion’*. If tortuosity is due mainly 
to pore ‘sinuosity’, and the arithmetical mean were 
measured, it might be that 7’ oF, as the harmonic 
mean, appropriate for 7’ in equation (1) for this case, 
is usually smaller, According to equation (2), the 
opposite would be expected when there are large 
variations of size in the pores. 

Some authors have preferred to divest tortuosity 
of its geometrical significance and regard it simply 
as an impedance factor®. From this point of view, 
the tortuosity in the conical segment may be equated 
to oF, 
made 


provided the corresponding approximation 18 
that the total is the sum of the 
resistance of successive elementary segments im seres. 
This familiar device amounts to assuming that flow- 
lines are geometrically parallel within each elementary 
The result is: 


resistance 


segment. 


An analogous calculation for tortuosity in fluid-flow 
defines hydraulic resistance in terms of viscosity, 4. 

L 


R= 
dx/a* 


and a ‘hydrauli formation factor’, Fy, by 


dx 


where is the 
for the elementary 


average Poiseuille’s-law mobility 
segment at position 2, given by 
a a 


[ o(r,r) dv dr; | = dr 
dr 


dr 

(a* 
v 

Integrating and combining : 
ay a,*)/3na,%a, 

which leads to : 

{(a,* 


oF 3a ,a,}* 
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Equation (4) gives the square of the corresponding 
expression for electrical tortuosity in equation (3), 
but not represent the geometrical tortuosity 
of the flow-lines. This provides a qualitative explana 
tion for the fact that (@F)* is the correlation function 
that has been derived from permeability experi 
ments! °, while have 
close to oF in electrical migration and diffusion®*. 


does 


measured tortuosities been 
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Proton Relaxation in Crude Oils 


Ir was shown by Gutowsky, Ray, Rutledge and 
Unterberger! that crude oils exhibit electron reson 
ance and by Poindexter? that the Overhauser effect 
is found in crude oils. The existence of the Over 
hauser effect depends on at least a part of the relaxa 
tion of the protons being due to the free electrons 
the electron resonance and Overhauser 
effect results vary from sample to sample, it seemed of 
interest make proton relaxation measurements 
on a number of samples of erude oil. The proton 
relaxation in crude oils is also of interest because of 


Because 


to 


the introduction of proton precession instrument 
for underground measurements in oil wells* 
Thermal relaxation, viscosity and density data were 
obtained for twelve Texas and two California erude 
to 
and field strengths varied from about 0-02 gauss to 
7,000 gauss. 


oils. Temperatures were varied from 3° ¢ 
Detailed relaxation curves were obtained 
by use of a low field free-precession apparatus Care 
was taken that th 
by evaporation between measurement of viscosity, 
and sealing of samples in ‘Pyrex’ botth 
Signal decay, or 
tion. curves also were obtained in the Earth's field 
Fig. 1 shows that relaxation time is closely corr 
lated with viscosity, despite a great range of com 


oils did not change composition 


for relaxation 


measurements. transverse relaxa 


position of crude oils even m the limited selection of 
and despite a probable variability 
Apparently, only a fairly 
small fraction of the proton relaxation is due to the 
There was no striking 
between relaxation and density 
The relaxation times that are plotted in Fig. 1 are 
the reciprocals of the initial slopes of the relaxation 
curves, that is, the reciprocals of the average relaxa 
tion-rates. These for relaxation at 15 
It was noted that the variation of 7, with 
temperature for any one oil has about the same slope 
on a log-log plot as the general trend shown in Fig. | 


fourteen samples, 
of free electron content 
oils. 


free electrons in most 


correlation time 


results are 


vauss. 


7 
q 
| 
| 
2 
3 
f 
: 
Et 
: 
ay 
| 
| 
é 
: (4) 
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03 

| 
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Viscosity (centipoises) 
Fig. 1. Thermal relaxation times versus viscosity for 14 crude 


oils at various temperatures 


fe) lo = 
= 
4 
| = 
L 
He (gauss) 
Fig. 2. Dependence of thermal relaxation-rate on magnet 


field-strength for a erude oil sample 
It was further noticed that there is no discontinuity 
at the ‘pour point’ for the oils exhibiting this pheno 
monon, although the macroscopic viscosity changes 
drastically as the temperature is lowered through 
his promt 
Most of the crude oils showed a slight dependence 
on field for relaxation times, but only one sample 
exhibited strong dependence on field The relaxa 
tion-rate (reciprocal of relaxation time) is shown as a 
function of field-strength in Fig. 2. At very low field 
strengths, the thermal relaxation-rate is equal to 
transverse relaxation-rate, which is indicated 
im Fig. 2 by the dashed line labelled rs. Prece SSilOn 
frequencies are presumably comparable to correla 


the 


tion frequencies in the range of field strengths for 


AVERAGE RATE 


LONG COMPONENT 


0-1} 
, SHORT 
COMPONENT 
part. » » 
= 4 ‘ 
(eer) 
Fig. 3. Relaxation curve for a crude oil sample (different from 


S is the signal amplitude observed 
field for whieh 


sample represented in Fig. 2) 
efter allowing relaxation for a time f at thr 
relaxation data are desired 
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which the relaxation-rate drops off with mereasing 
tield. If some of the relaxation is due to free electrons 
in the sample, it may well be that frequencies of 
electron precession are involved in the observed 
dependence on field. 

For all the oi] samples the relaxation curves were 
noticeably non-exponential, and most of the curves 
can be represented within the accuracy of the data 
by the sun of two exponentials. In one of the samples 
there appeared to be an additional component of 
small amplitude and short relaxation time. The 
ratios of the pairs of relaxation times required to 
represent the relaxation curves varied from just 
over one to about five. The curves were carried out 
tor relaxation by four powers of ¢ in most cases. In 
many cases it was not possible to distinguish a curve 
composed of two distinet exponentials from a curve 
containing a distribution of relaxation-rates. Fig. 3 
shows the relaxation curve for an oil for which the 
two relaxation-rates differ by a factor of nearly five 


The curve labelled ‘short component’ shows the 
difference between the experimental points and the 
straight line labelled ‘long component For this 


sample there appears to he two well-separated rolaxa- 
tion-rates, 
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BIOPHYSICS 


Direct-Current Conductivity of Textiles, 
Proteins and Other Polymers 

THERE has emerged from a recent study of th. 
electrical conductivity of dry cytochrome e (ref. 1 
an understanding of two properties of the conductivity 
of a variety of natural and synthetic polymers 

(1) The two commonly observed conductivity 
sorption relations (1) and (2) (ref. 2) are expressions 
of one mechanism ; namely, conduction by ions in a 
medium of verv low dieleetrie constant 


log 1M const Vy ! 


loy log M const. (intermediate 


where o is conductivity; M, conten! 
and A and B, constants characteristic of the materi! 
It is also observed that A is in the range 0-1-1 for a 
variety of materials, and B, 6-16. 

(2) That the activation energies of conduction for 
dry amorphous substances should commonly exceed 
25 kea]. (1-1 eV.) (ref. 1) is also understandable in 
terms of the same mechanism. 

The theoretical approach adopted in ref. 1 was 
first used by King and Medley*® in studying the 
conductivity—sorption relations of keratin and nylon, 
water and formic acid. They had previously shown 
that in moist keratin the current carriers were tons! 
Treating the system by Bjerrum’s theory of weak 
electrolytes, the polymer being considered the 
solvent, they were able, using their measurements 
on the dielectric constant of the system, to caleulat: 
curves of the fraction of unpaired ions versus the 
sorbent concentration, which reasonably reproduce! 
nnportant features of the conduetivity-sorption 


momture 


ae 
= 
‘| 
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| 
™ 
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carves. The semiquantitative agreement contirmed 
their expectation that variation of the number of 
charge carriers had a greater effect on the conductivity 
than the variation of carrier mobility, but that the 
latter was not negligible. King and Medley's approach 
merits wider consideration. 

To demonstrate point 1, one displays the depend 
enee of the fraction of free ions (x) on the dielectric 
constant (J), using the expression for the pairing 
equilibrium, which Fuoss® gives as : 


vc 476° 


(1 a)/ea® = exp[|Z,Z, 
(3) 


is total concentration in moles/litre ; 4, Avogadros 
number; a, the distance between the centres of the 
ions in the pair ; the other symbols have their usual 
meaning). Under the conditions of low dielectric 
constant that exist in polymers, the fraction of free 
ions is so small that the x in 1 xiay be neglected, 
permitting one to write: 
vhere K, and QY represent the known constants. If 
me substitutes for D the approximation 1) dD, 
3M. and writes x, as the value of « for V/ 0, one 
»btains : 


In(2/x») (4 
For Af small enough In « is linear in WV; this is the 
basis of equation (1). The constant A is approxim 
itely Q3/2aD,?7. Calculated values of A agree with 
the observed closer than by an order of magnitude. 

[t is a property of rectangular hyperbolas such as 
5) that they give a sigmoid curve when plotted versus 
In M instead of M. In the region of the inflexion 
point an expression of the form of equation (2) holds 
rhe original approximation used for D is not valid 
for the larger values of 7, but a new linear approxima 
tion can be used which is valid in the appropriate 
range of M. The slope of In in equation (2) is then 


B = Q/Saf[D(M,) — (ti:) 


Che calculated values of B also match the observed 
to within an order of magnitude. Thus the two 
observed conductivity-sorption relations are mani 
festations of the same mechanism: conduction by 
ions in a medium of very low dielectric constant. 

The activation energy of conduction will be the 
sum of the activation energy of the carrier mobility 
and the enthalpy change of the pairing equilibrium. 
The latter is the larger. Differentiating equation (4) 


one gets: 


AH, R(Q/2aD). [1 7T(dina/dT dinD/dT)} (7) 
As the rature coetlicient of a will be ~ 
the term 7(diIna d7) may be neglected ; however, as 
dinD/aT ~3 «10 at high frequencies®, 7(dInD/d7) ~ 
lin the range 0-100° C. The appropriate vaines of 
D) are less than 6. Using these values and 2-8 A 
for a, the Na—Cl distance in sodium chloride’, one 
obtains as a least value of the activation energy of 
conduction, /, AH, = 20 keal./mole. 

As the high-frequency dielectric constant is pro- 
bably the correct one to use, corresponding to the 
rapid motion of the free ions, values of D < 6 will 
always be found. For example. carefully dried oxid- 
ized evtoechrome at LO ceveles’see. and 100° C. has 
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a dielectric constant of 3-1 (ref. 1). The large values 
of activation energy found in dry substances are there 
fore understandable in terms of an ionic theory of 
conduction. 

The success of an ionic mechanism treated by the 
approach of King and Medley* in explaining two 
commonly observed properties of polymeric materials 
suggests that the conductivity of dry protein’® is not 
unique in being electronic, but is another case of 
ionic conduction in polymeric substances. While a 
mechanism of electronic conductivity has been used 
with success to explain some conductivity properties 
of irradiated polymers!®, the conclusion reached 
above is that the dark conductivity is ionic, and calls 
for a treatment of the irradiated system from the 
ionic point of view. 

This work was done during the tenure of a Johnson 
Foundation predoctoral fellowship and was sup 
ported in part by the National Science Foundation 
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GEOMORPHOLOGY 


Involutions and Ice-Wedges in Devon 

Revier periglacial phenomena have been recorded 
from south-west England for more than two hundred 
years. Reference has been made to head, elitter, 
rubble drift, loessic deposits and other manifestations 
of mechanical rock-weathering and ablation of debris 
under sub-aretic conditions', to geomorphological 
features which resemble actively developing tundra 
land-forms? and to fossil floras with aretie or alpine 
characters*. But so far as has been ascertamed, no 
account has been given of phenomena which attest 
to the former existence of frozen ground (tjile) im 
Devon 

An instructive illustration of 
provided by a disused ‘gravel’ pit in decomposed, 
hydrothermally altered (tourmalinized) granite at 
1,380 ft. O.D. on the gently sloping (< 2°) Cowsic 
Blackbrook interfluve 1 mile west of Two Bridges, Dart 
moor (SX/596752). The pit sections show up to 
2-0 m. of decomposed granite (growan) and head on 
an uneven base from which open-jointed masses of 
sound rock project tor-like into the incoherent 
material. The highly irregular boundary between the 
brown, gravelly and gritty head of relatively fresh 
erystal and rock fragments and the underlying. 
paler growan with its characteristic flecks of white, 
decomposed felspars is emphasized, in places, by a 
prominent 0-5-em. thick iron pan, a product of post 
periglacial pedogenesis. But the involutions are not 
confined to an interdigitation of head and growan 


involutions* is 


pa 
a 
ayy 
| 
a 
| 


Equally striking structures occur within the growan 
itself, which is disturbed to within 20 em. of the 
base of the section (Fig. 1). A well-defined 
junction exists between the highly contorted growan 
characterized by a lineation of its altered felspars 
and the equally incoherent but undisturbed material 
in which the felspars have a random disposition as in 
adjxeent blocks of sound granite. Thus it would 
appear that the lowest layer of the otherwise incom 
petent superficial mantle remained frozen while the 
overlying growan and head comprised an annual 
the involutions are 
expressions of the release of stresses set up during 
surface downwards, of the 


active layer or mollisol, and 


the re-freezing, from the 
seasonally thawed zone above the tile. 

rhe example of ice-wedge pseudomorphs occurs in a 
pit at 450 ft. O.D. on the low western scarp of the 
Triassic Pebble Beds, 6 miles of Cullompton 
(ST 066144). Unmistakable 
disturbance in the uppermost 1 -0-2-0m. of the pebble 
beds are provided by many exposures in the discon 


east 


indications of frost 


timuous escarpment, but it is reserved for the section 


in Fig. 2 to exhibit struetures which are diagnostic 
of the former presence of the tjale at such low eleve 
tions in Devon. The wedges penetrate up to 2-0 m. 
of the red, predominantly sandy, upper parts of the 
formation, the bedding of which is turned up sharply 
at their margins. They are filled with the same pale, 


vellowish sand that forms the bulk of the 60 em. of 


linear 
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head overlying the red rocks. It would seem that 
they were initiated as frost-cracks in frozen and thus 
impermeable sands and gravels, filled with melt- 
water from above, occupied by and 
afterwards filled with material washed in from the 
superjacent mollisol. 

A full account of these phenormena will be given 
elsewhere. But it may be noted that at least two 
distinct eryergic phases are represented at these 
and other sites. Thus we have evidence bearing not 
only on conditions during individual cold phases 
but also on the chronology of those Pleistocene phases 
during which the landscapes of south-west England 
experienced so profound a periglacial metamorphosis. 
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CRYSTALLOGRAPHY 


Crystals of Cellulose 
deseribed the 
These 


has be« Th 


RECENTLY several authors have 
growth of polymer crystals from solution! 
and it 


are 


crystals are lamellar in structure, 
established that the chain oriented 
perpendicular to the plane of the layers. Since the 
average chain-length considerably exceeds the thick 
ness of the lamellew, it has been proposed that the 
chain molecules sharply folded in the 
erystals*. In comparison with the synthetic polymers 
on which these observations have been made, cellu 
relatively inflexible 
system for 
gives a brief 
crystals of 


mole cule 


must be 


lose molecules are known to be 
and should therefore be an interesting 
similar studies. This communication 
preliminary account of the growth of 
collulose triacetate and their conversion to crystals 
of cellulose. 

The cellulose triacetate used had a degree of poly- 
merization of about 300 and an acetyl value of 44-3 


per cent. The erystals were grown from solution 
in nitromethane with concentrations in the range 
0-05-3 per cent. Crystallization was effected by 


supercooling the solutions. In the case of the more 
dilute solutions where the nucleation rate appears to 
be rather low, erystallization facilitated by 
adding suitable amounts of a to the 
solution. 

The erystals were visible under the optical micro 
scope with phase contrast or imeident illumination 
(Fig. 1). They were square in shape, and electron 
microscopy has shown them to be lamellar in 
structure. X-ray and birefringence measurements 
suggest that the chain molecules are oriented norma! 
to the plane of the lamell. 

Deacetylation of the crystals was carried out in 2 
per cent potassium hydroxide solution in aqueous 
methanol (50 : 50 v/v) at room temperature for about 
10 hr.*. Following saponification, the material was 
washed thoroughly with water and examined in the 
optical microscope. The external form of the crystals 
was not disturbed by the reaction, although consider 
able shrinkage (about 30 per cent) in the lateral 


Was 


non-solvent 
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Solution-grown crystals of cellulose triacetate (incident 
steep oblique illumination). ( 1,500) 


dimensions had occurred This contraction might 
possibly be accounted for on the basis of differences 
between the density and base molar weight of cellu- 
lose and the triacetate. The X-ray diagram (Fig. 2) 
of the deacetylated material shows it to have the 
structure of cellulose II, and indicates that the 
reaction had occurred throughout the lattice and not 
merely on the surfaces. Furthermore, optical bire- 
fringence indicates that the orientation of the chain 
molecules with respect to the layers was not disturbed 
by the deacetylation. 

These observations suggest that, in spite of the 
relative stiffness of the molecules, folding similar to 
that observed in other polymers may also occur in 
cellulose. 


X-ray diagram of deacetylated cellulose triacetate ervstals 
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Detailed work on the morphology of these crystals 
is in progress and the results will be reported else- 
where. 
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CHEMISTRY 


Determination of Heats of Adsorption 
by Transient-Response Techniques 


THE classical equations of chromatography! have 
been applied to the determination of the heat of 
adsorption of a gas on a solid** by recognizing that 
the measured residence time, within a packed column, 
of a pulse of adsorbable gas relative to that of the 
non-adsorbable component) may be 
‘equilibrium constant’ Kq by the 


carrier (or 
related to an 
equation : 


t 


a 


where f, and f, represent the retention times, respec 

tively, of the active and carrier species. By assuming 
that K, “> 1 and utilizing the usual temperature 
functionality for K,, Greene and Pust? show that the 
logarithm of the retention time of the 
component is linearly related to the reciprocal of the 
Thus the observed data on 


adsorbing 


absolute temperature. 
retention time versus temperature permit the evalua- 
tion of the adsorption heat, A//. Good agreement 
between values of AH determined by this technique 
and those obtained by others calorimetrically and/or 
isosterically was found by Greene and Pust for the 
adsorption of some low boiling gases on charcoal and 
for light hydrocarbons on alumina and silica gel at 
temperatures below 100° C. However, these authors 
correctly noted that no simple correspondence should 
exist between heats of adsorption derived from 
continuous-flow transient-response data (adsorption 
chromatography in their work) and those obtained 
by calorimetric methods, since the latter are functions 
of surface coverage. 

The purpose of this communication is to extend 
insight into the phenomenon by reviewing the funda- 
mental equations which govern the pulse dispersion 
and its residence time for various well-known adsorp- 
tion equilibria. 

I shall consider the behaviour of a concentration 
pulse passing through a tube packed with solid 
part icles capable of reversibly adsorbing the pulsed 
component. ‘Travelling at an average velocity 
u uo/f, where f is the fractional void volume of the 
packed section, the pulse will be dispersed by virtue 
of axial diffusion’ characterized by a coefficient, D, 


i 
“Sy 
| 
: 
a 
~ 
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and by reason of equilibrium adsorption. In terms of 


column-length, x, one may write® : 
( l on 
at 


(2) 


where @n/ét represents the transient on the solid 
phase and déc/ét that change resulting in the gas phase 
due to the adsorption—desorption process. In terms 
of the fractional surface coverage, 

no = g(K,c) (3) 
where #, is concentration of total adsorption sites. 
AK, is an adsorption equilibrium constant, Be- SH/RT, 

A number of cases follow once the form of the 
equilibrium law is specified. 
Case 1. Simple Linear Equilibrium. 


n 


n nO 
Thus : 
Equation 2 becomes : 
dc 


— 
Or? "is 


DK, | and Z 


f 


(6) 
Equation 6 is readily solved* for the boundary 
conditions commensurate with a pulse 
volume V, to yield: 


V e 
c(a /)= (7) 
where ¢ is expressed as volume of active component 
per unit volume of fluid and A is the column cross 
sectional area. 

The mean retention time measured in terms of the 

maximum is obtained by setting the first 
lerivative of equation 7 equal to zero. 


dD 


pulse 


! (ru D)? 


beds ot 
length*), 


(a condition realized in 
particle diameters of 


When l 
than several 
‘ ion & hecomes 


l 


(9) 


more 


vhere the term D/u*| is the retention time, 
te, of the carrier, since axial diffusivity, D, has been 
shown®.’ to be independent of the nature of the gas 
so long as the Reynolds number (Dpju/v) is greater 
than 10. At Reynolds numbers less than 10, differ- 
ences in molecular diffusivity, D,,, exert a negligible 
effect if 0-1. 

In the terminology of chromatography, therefore, 
equation 9 is, in terms of equation 1: 


u“ 


t 
(10) 
ta 
; 
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It may be concluded that isothermal residence 
time data permit a determination of K, when the 

linear equilibrium prevails. 
Case 2. Freundlich Equilibrium 
Where : 
(Il) 


mn = no n,K 


Equation 2 becomes a non-linear one : 


dc oc 1+ f | (12) 
ox ot f | 
Measurements of % in this circumstance are of 
doubtful significance since the derived ‘equilibrium 
constant’, K, in equation 1, is obviously a function of 
concentration distributed in a gaussian or near- 
gaussian fashion. 
Case 3. Langmuir Equilibrium. 


(13) 


Nok 


(1 Ky) 
Equation 2 again becomes mon-limear, the apparent 


l 


Ney 


<quation in 
results, simce 


The direet deternmunation of A, by 
this mstance leads to meaningless 
surface coverage is @ variable dependent on both 
concentration and temperature. 

We may conclude that only in the circumstance 
linear equilibrium law prevails 

value of AK, be inferred from 
A pseudo-linearity of the 


where a simple 
will a meaningful 
transient response studies. 
adsorption isotherm may indeed be achieved by an 
appropriate choice of pulse concentration. Alterna 
tively, the relationship between residence time and 
pulse concentration at a given temperature may be 
extrapolated to zero concentration’. However, should 
the condition of linear equilibrium be realized, the 
significance of the derived adsorption heats demands 
closer examination. 

If, following Boudari*, the heat of adsorption is 
expressed as a function of temperature by the 
approximation : 


Go + aT (15) 


then, even in the instance of linear equilibrium, the 
logarithin of retention time versus reciprocal tempera 
ture relation becomes, in terms of K, derived from | : 

= mB + a/R + q,/RT (16) 

Thus the heat of adsorption so derived is the mini 
mum (q») corresponding to high coverage. This 
point is of great importance in the study of chemisorp- 
tion of reactants on solid catalysts as the value of 
chemisorption heat derived by transient techniques 
will have little significance in catalysis. 

Referring to equation 14, it is apparent that, where 
Langmuir equilibrium prevails and surface coverage 
varies only slightly with concentration, derived values 
of K, versus temperature may yield an unusually 
low value of the heat of adsorption since the term 
l 9)? varies with temperature in a manner which 
will decrease the slope of a plot of In, versus 1/7’ 
plot to yield a value of g < qo. 

I wish to acknowledge the benefits derived from 
discussions of this subject with Profs. Paul Emmett 
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Oxidation of Chromium(Il) Amines by 
Water 

in reactive reducing agents has led us 

We have observed 


AN interest 


to mvestigate aqueous solutions of 
contining excess of polyamines. 
that, m the absence of oxygen, these deep blu 
solutions (pH %) evolve hydrogen im accordance 


with the reaction : 
2Cr(11) —- 2Cr(1 11) H, 20H 

\lthough the reaction is quite slow when the ami me is 
ethylenediamine or dicthylenetriamine', with purified 
tricthylenetetramine or the 
reaction is sufficiently rapid to be studied conveni 
ently. It is apparently autocatalytic with excess 
of the linear tetramine, and first-order in chromium(11 
when the branched amine is present. 

Hydrogen evolution from rapidly stirred solutions 
of chromium(III) perchlorate (0-02-0-05 M) in 0-3 M 
tris(3-aminoethyl)amine (u 1-2) was followed mano 
metrically ; it exhibited a strong dependence on pH 
\t 25°, the first-order rate constant was @ maximum 
near pH 11 (4 10-4 see.') and lower by a factor of 
lO at pH 9-5. No reaction was observable near pH 
13. When all exchangeable hydrogen in reactants 
and solvent was replaced by deuterium, th: 
constant was slightly decreased (1-0 10 *#to 1-38 
ho a glass electrode pH of 10-3). In 
sotopically normal media saturated with deuterium 
vield measurable amounts 


rate 
sec. at 


vas, the reaction did not 
of HD. 

The other product of oxidation of chronuum(L) 
by fris(S-amimoethyljamine solutions, violet chrom 
(LLL) complex, was subjected to chromatographi: 
analysis on a column of ‘Dowex 50 8° cation 
Although it was slowly displaced as 
single band by ©O-OL barium hydroxide. the 
complex could not be eluted by O-O1 N 
hydroxide or, on the acid side, by N perchloric acid 
or 0-02 M lanthanum perchlorate in 0-01 N perchloric 
acid. This behaviour suggested that the oxidized 
chromium was bound as a binuclear complex carrying 
a charge of 4 or more in acidic solution’, until it 
was determined that 
cobalt(II) ion behaved similarly. The 
itself was isolated as the chloride by evaporation of 
the barium hydroxide cluate after precipitation of 
barium as the carbonate and subsequent acidification 
This product had the same visible absorption spectrum 
as the reaction mixtures at complete reaction, maxima 
at 537 and 402 mu. and gave chromium and nitrogen 


exchanger 


sodium 


complex 
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analyses indicating «a ratio of chromium to tris(4 
aminoethylamine of 1. The analytical results were 
not sufficiently precise to allow determination of a 
complete formula. 

Although the observations detailed above do not 
suggest or rule out a mechanism for hydrogen evolu 
tion from aqueous chromium(L1) polyamine solutions, 
they are reported here since such evolution from 
homogeneous solution is uncommon. 

\ related observation, that chromivum(LL) added to 
solution of contaiminy 
excess acrylamide is instantly oxidized to a complex 
different from that still being mvest: 
vated. 


deseribed, is 
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Keaction in aqueous ethylenediamine solution is sufficiently slow 
to allow determination of complex stability constants. Pecaok, 
R. L., and Bjerrum, J., Acta Chem. Scand., 11, 1419 (1957). 
Jonassen, H. bB., and Strickland, G, T., J. Chem, Soe., 80 


312 (1958). 


Ardon, M., and Plane 
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Polarographic Behaviour of Chromium- 
Dipyridy! Complexes 


Ir has been shown previously that dipyridyl (dipy ) 
complexes of cobalt and nickel are reduced at the 
dropping-mereury with the formation of 
uni- and zero-valent complexes, respectively! 
Further work led to the conelusion that iron(II 
dipyridyl complex is not reduced at the dropping 
mereury electrode and that the complex Mn(dipy), 
with the formation of 
complex (unpublished results). 

The complex Cr(dipy),**, prepared by 


electrode 


is reduced manganese(I 


Hein 
Herzog’s method®, is reduced at the dropping-mercury 
electrode in three waves, the ratio of which is 1: 1:1 


and 


The comparison with the wave-height of the complex 
Cr(NH,),? that each of the waves of 
Cr(dipy),* corresponds to the acceptance of one 
electron for each particle of the complex 


0-5 M sodium chloride solution, the slope of the first 


has shown 


In aqueous 


wave is identical with that of a reversible one-electron 
The second wave, on the other hand, has a 
discontinuous character and the third one is drawn 
(Fig. 1). Ina 
+0 per cent ethanol, the first and second waves have 
the shape of a reversible one-electron wave, but the 
third one shows a sharp beginning. Furthermore, a 
very small adsorption wave is observed in ethanol 
the same potential as that at 


wave. 


out solution of lithium chloride im 


solutions almost at 


which the discontimuous wave in aqueous solution 
appears (Fig. 1). The half-wave potentials (measured 
against the saturated calome! electrode) are siumiumar 
ized im Table 1 


Fable 1 HALP-WAVE POTENTIALS OF THE Waves oF CR(DIPY) 


Solution First wave Second wave Third wave 
0-5 M Sodium 

chloride, water 

M Lithium 

chloride, 50 per 

cent ethanol 


Discontinuous wave A;isorption wave, 


is, 
€ ae 
aly 
ay 
iar 
4 
fe 
a 
ax, ; 
PES 4 
FS 
Wig 
\ 
a 
| 
4 
| 
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Fig. 1. The reduction of Cridipy),’*. Curve 1, in 0-5 M sodium 
chloride (water). Curve 2, in 0-5 M lithium chloride, water-ethanol 
mixture, 1:1, Solution: 6 x 10-* M Cridipy),(ClO,),, from 0 V. 


saturated calomel electrode), 200 mV. (abse.); nitrogen atm 
S = 1:70 


| 


All three waves are diffusion currents. The addition 
of strong acids causes an increase of the second and 
third wave and the appearance of a kinetic, catalytic 
wave at negative potentials. This catalytic wave is 
formed even at very low hydrogen-ion concentrations, 
at which the increase of the second and third wave 
cannot be observed 

Using the Kalousek commutator, | have found that 
the product of the three-electron reduction is oxidized 
in three one-electron steps, the second and third 
being at the same potentials at which the reduction 
steps proceed. Similarly . the product of the two-ele« 
tron reduction is reversibly oxidized in two steps and 
the product of the one-electron reduction in one step 
(Fig. 2). In experiments with the commutator im 
ethanol solution, the wave at 0-71 V. is very 
pronounced, which is in agreement with its being an 
adsorption phenomenon 


| 
| 


Waves of comp! 
mmutator Cur 
Curve 2 


3 wave ot lips nerated at 

O-* M Cridipy),(ClO,),, M lithium chloride in ethanol- 

r mixture, 1; trom saturated calomel electrodes 
200 sbsc.) nitrogen atm., S 1: 150 


The results described point to the conclusion that 
the complex Cr(dipy),** is reduced in succession by 
one-electron steps, the final product being not metallic 
chromium but a complex of zero-valent chromium in 
solution which can be re-oxidized to the trivalent 
complex. The reversibility of the first reduction 
steps shows that the reduction proceeds without any 
change in the configuration of the complex, so that 
the following scheme can be written for the whole 

('r(dipy),** = Cr(dipy),?* Cr(dipy),* <Cr(dipy) ,° 
d,* d, 

All complexes shown in the scheme have been 
prepared by Hein and Herzog*, and their magnetic 
moments are im accordance with the electronic 
structure assigned by the letters d, 
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The discontinuous shape of the waves is due to the 
formation of an insoluble reduction product. In 
aqueous solution the univalent and zero-valent com- 
plexes are insoluble, and hence the second wave 18 
discontinuous. In ethanolic solution the univalent 
complex is soluble, but the solubility of the zero- 
valent complex is still very low, and accordingly the 
third wave has a discontinuous shape. 

The first two reduction steps are reversible. The 
slight irreversibility of the third reduction step 1s 
probably due to the insolubility of the final product, 
the zero-valent complex. 

The behaviour of the Cr(dipy),** complex reported 
here is apparently the first known three-step reduc- 
tion of a trivalent complex. 

\. 
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Absolute Configuration of 4-Methylproline 
from Perry 


Two reports have appeared on the isolation of 
#-rnethylproline from natural sources Hulme and 
Arthington! isolated an amino-acid from apples, and 
tentatively assigned the structure of 4 methy!proline 
to it as a result of elemental analvsis, colour tests 
and chromatographic similarity to synthetic material. 
Later, two of us reported that hydrolysis of a peptide 
antibiotic yielded, inter alia, an amino-acid with the 
same chromatographic behaviour’. We have now 
been able to isolate 4-methylproline from perry 
(variety, Huffeap Seedling) by successive fractiona 
tion on ‘Dowex-2’ and ‘Dowex-50° ion exchange 
resins. The crystalline amino-acid (8 mgm. from 
5 litres of perry) has [x]pca. 52° (c., O-3 in water), 
and is rigorously identified as trans-4-methyl-1 
proline (1) by comparison with the optically active 
synthetic compound obtained as follows 


Ci) 


(+)-5-Acetoxy-4-methylpentanoie acid® (II) was 
converted by a mixture of sulphuric and hydrobromic 
acids to (—)-5-bromo-4-methylpentanoie acid, b.p. 
114-18°/0-1 mm., the methyl ester of which, 
b.p. 96-100°/10 mm., condensed smoothly with 
potassium phthalimide to vield methyl (+ )-4-methyl- 
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5-phthalimidopentanoate, m.p. 43-44°. Acidic hydro- 
lysis of the methyl ester gave the acid, m p. 73-74°, 
which was brominated with phosphorus and bromine 
to yield (+)-2-bromo-4-methy]-5-phthalimidopen- 
tanoic acid* (11J), m.p. 141-42 
hydrolysis of the phthaloyl group and subsequent 
cyclization in aqueous sodium hydroxide furnished 
4-methylproline*, m.p. 232-34° (dec.), [x]p + 4 to 
+ 12° (in water, unchanged in 5 N hydrochloric acid). 
Separation of the trans-L-amino-acid was achieved 
through the solubility of its copper salt in absolute 
decomposition of the copper salt with 

(NH,*) exchange resin and 
recrystallization of the free amino-acid to constant 
optical rotation yielded trans-4-methyl-L-proline (1) 


Vigorous acidic 


ethanol ; 


‘Dowex -50’ eation 


m.p. 239-41° (dee.), [x ) 59° (¢., O-3 in water), 
[x]p — 32° (¢«.. 0-5 in 5 N hvdrochlorie acid). The 
positive shift im optical rotation on passing from 


neutral to acidic solutions establishes the L-contigura 
tion of the 
methylpentanoice acid 
(— )-a-methylglutarie acid® 
figuration®, the 
synthetic 4-methylproline follows 

The infra-red spectra of the amino-acid from perry 
and the synthetic product (1 
Together with the corrs spondence In specific rotation, 
this structure (I) for the 
natural that the 
methylproline previously isolated from an antibiotic?, 


amino-acid’, Since 5-acetoxyv-4- 


has heen converted to 


of detined absolute con 


absolute configuration (1) of the 


are virtually identical. 
establishes the absolute 
amino-acid It is noteworthy 
although chromatographically indistinguishable from 
(1), has a quite difterent infra-red spectrum. In this 
connexion, isolation of the c/s-4-methyl-p-proline 
diastereoisomer from the synthetic mixture is heing 
attempte d, and the results will be published elsewhere 
in the full account of this work 

As proline and glutamie acid are 
related’, it is likely that naturally occurring - 
glutamic acid® has the same configuration at C 
t-methyl-n-proline, and hence may be 
Transformation of 


biogenet ically 
methyl 
as 
trans aeces 
sible from the acetoxv-acid (TT). 
(II) into methvyl-subst it uted 
therefore being investigated 

We are grateful to Glaxo Laboratories, Ltd., for a 
generous supply of 5-acetoxy-4-methylpentanoic acid, 
and to the Department of Scientifie and Industrial 
Research for a maintenance grant (to S. D.). 
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Molecular Properties of Conjugated 
Proteins isolated from Exudates 


THE protein constitution of exudates and transudates 
has been dealt ious paper’. It 
observed that 
occurrence in the 
with well-defined 
characteristics. It 


with in a prey was 
most peculiar property is the 
exudates of conjugated proteins 
physical and physico-chemical 
has also been shown! that these 
of the positivity 


the 


conjugated proteins are the bas 
of the Rivalta test 

In this communication the results of a preliminary 
investigation on the the 
conjugated proteins isolated from exudates will be 


molecular properties of 
report cl. 

These substances were isolated by dialysis of the 
exudate against acetate buffer at pH 4:5, 
strength 0-1. A few hours afterwards a precipitate 
appeared at tho bottom of the dialysis bag, and the 
precipitation was complete after 12 hr. The precipitate 
was collected, redissolved in phosphate buffer at pH 7, 
and again dialysed against acetate buffer at pH 4-5. 
At the end of the dialysis the precipitate was collected 
At pH 7 two 
about 60 per 
em.? see.-'V.-!, 
a mobility 
om.? sec.-' V. that of 


ponie 


and analysed in the electrophoresis. 
componer.ts present the first, 
cent, had a mobility of u 6-2 -« 10 
the second, about 40 per cent, with 
l 4-5 10-5 similar to 
serum-albumin. By means of a separation cell the 
two components were separate ly collected, and only 
the first one, that is, the largest and fastest, was 
shown to possess an exudative character with high 
positivity of the Rivalta test. The sedimentation 
pattern (Fig. 1) revealed that this component behaves 
in the ultracentrifuge as a monodisperse system, and 
its sedimentation coefficient, extrapolated to zero 
10-18 


were 


protein concentration, is 3°7 


Ita substance 


itt is 
r cent in phosphate buffer at pH 7. Th 
600 min, after reaching full speed of 50.780 
r.p.1 


j t 
centration lp 
graph was taken 3 


The diffusion constant calculated by the height area 
method is 2% 2-2 x 10 Therefore, substitut- 
ing in the Svedberg formula* the experimental values 
found for sedimentation, diffusion partial 
(V = 0-62), the 
was found to be M 108-00 and the frictional ratio 
fife 

These results refer to a ‘Rivalta substance’ 
from @ serous exudate. In the case of other types 
of exudate, that is, hamorrhayie or purulent, it 
has been observed that the molecular properties are 
somewhat different 

tesearch, now in progress, provided clear 
evidence that several types of ‘Rivalta substance’ 
can be isolated, and, as previously stated, in any event 


and 


specific \ olume molecular weight 


isolated 


has 
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there is a correlation between some biochemical 
aspects of the exudate and the type of inflammation. 
AnTONIO CAPUTO 
Institute of General Pat hology, 
University of Rome. 
' Caputo, A., Medic. Sperim., 35, 15 (1959). 
welll, P., and Caputo, A., Giorn. Biochem., 4, 207 (1955). 
* Svedberg, T., and Pedersen, K., “The 
University Press, 1940) 


Ultracentrifuge” (Oxford 


Effect of Polylysine on the Absorption 
Spectrum of Hemin 

report on a 

change in the 


THis is preliminary polybas« 
ellect 


spec trum 


consisting of a considerable 


of hemin on its interaction with poly 


lvsine in alkaline solution. Two different types of 
complex are formed with poly-L-lysine which may b« 
with the folded and unfolded structure 
These sunple haemin polypeptide 
dered to serve as models for iron 
porphyrin-containing enzym« and it is hoped that 
they add to our knowledge of the prosthetic 


group-protein interaction and of the catalytic proper 


ASSOC iated 
of the peptide. 


complexes are con 
will 


ties connected with 

The polybase effect on the speetrum of hamuin ts 
illustrated in Fig. 1 (The hemin was 6 10 V/ 
n this and in all other experiments reported here 


Curve 1 represe nts part of the visible rang pectr i 


of heemin at pH Lt, while curve 2 was obtained under 
identical conditior except for the presence of 
6 monomolar poly-t-lysine (molecular we 
of the order 5,000 It is evident that the polybase 
nue a drastic spectral change on h:emin Iso 


ihe Soret m™ ik of the interaction pro 


o-6 


\, 

- 
4 
‘ 
0 
Wave-length (my) 

Fig. 1. Absorption spectra at pH 11. Curve 1, hemin; curve 2 


hemin in the presence of poly-L-lysine; curve 3, ferricyto- 


chrome ¢ 
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Fig. 2 Absorption spects Curve 1, pol Th it 
Hi 3-9 ir p ne haem 
120 ms as compared to 3585 1 for heemin Phi 
addition of L-lysine monomer of the same monomolat 
com itration is the poly I ly ne to heen in had little 
effect on the hemin spectrum between 750 and 230 
nu. This polybase effect can be observed visually 
when viewed in measuring flasks of 20-25 mm 
diameter, the haemin and solutions 
appear brown, while the poly-L-lysine: hwmin solution 
is red in colour. 


On addition of hvdrochloriec ac id to the red con pl x 
ne with ha min, the re i colour changes 
at pH 9-10. Curve 1 of Fig. 2 


Fig. 2 is 
spectrum of 


of poly-.-lys 
vellow-green 
the measured 
compound. 
confirms the drastic 
this transition The 
.-].vsine monomer of similar monomolar concentration 


absorption 
‘omparison with curve 2 


it of 


Sper tral char 


soret peak is at 


un had no cor parable effect on the speetrum of 


hemin in tl \H-region where the yellow-green 
comple 1S tabl 
It has been shown! that poly-r-lysine in aqueous 


tion undergoes a pronounced change in optical 
rotation and other properties near pH 10. These 
helix-coil transition 
It would, t he refore,. 


‘xX deseribed 


changes have be n correlated toa 


oceurring on decrease of pH 
eem reasonable to attribute the red compl 
above to an interaction product of hemin with some 
structurally ordered (helical) form of poly-L-lysine. 
Correspondingly, the vellow-green cor iplex would be 
indicative of an unfolded peptide-haemin interaction. 

The following additional observations are believed 
to support these correlations : a sample of poly-pL- 
lysine of the same order of molecular weight and 
concentration as the poly-L-lysine used did not form 
the red colour with hemin at pH 11, but instead 
showed the absorption characteristics of the yellow- 
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green form which was obtained with poly-L-lysine 
at lower pH only (see curve 2, Fig. 2). This result 1s 
probably due to the formation of a random rather 
than a helical structure in the pi-copolymer. More 
over, a very low molecular weight poly-L-lysine of the 
order 600 at about the same monomolar concentra 
tion did not form a complex when mixed with hemin 
at pH 11. Here, too, the absence of the red complex 
is probably due to the lack of suitable structure 
of the low molecular weight polypeptide. The folded 
form of the basic polypeptide apparently favours 
complete co-ordination to the hemin by the basic 
groups of the side-chains 

The spectrum of fe rricytochrome ¢ 
heart the 
as the poly-L-lysine 
Though the spectra of the 
lvsine-hemin complex and that of 
¢ are not identical—there appears to be a relative 
shift of about 10 mu 
to classify the cytochrome as 
It would therefore be inferred t 


the prosthetic group is bo ind to structur vy ordered 


from horse 


(about same concentration in mgm./ml 
is shown for comparison in Fig. 1, 
red polv-L- 


ferneyvtochrome 


curve 


it nevertheless seems possible 
type 
tochrome 


‘red complex 
iat in ferricy 


helical) peptide over a wide range 
see refs. 2, 3 and 4 
It is obvious that 
deseribed 
respects 
only be 
complex 


ally, that ly-i-hist ie forms a red heat 


t] 
cannot orm 
hrome e and that 
our understanch 
yund, in 


im 


» have 


Its region of s 
that of 
540 mu 


Poly-L-glutat 


lower pH 


In addition to a peak at there 

nounced 

did not sh 
A variety of 


emploved during the past decades to determi 


shoulder at 560 m 
w anv similar effect 


co-c} 


physi rit 


nature of the bonds involved in linking the prosthetic 
group 

Is 


hvyrin-containing 
4 It 


Rp ctra of the 


t th prote n 
lated 


nees in the 


moglobin compound 
d that the diff 
prosthet i ninth enzymes are conditioned not 


only by the different bond types but in some cas 
also by 
under the 


spectrum of 


the secondary protein structure prevailing 
examined. Thus 
group—protein complex 
| character 


conditions the absorption 


the prosthetic 


serve as an indicator of the structura 


may 
is attached. 
small molecules 


istics of the protein to which it 

effect of cyanide and similar 
acting as enzyme inhibitors on the spectrum of hamin 
and of is well 
known', and in many eases the spectra resemble those 
of the red complex obtained with poly-r-lysine and 


iron porphyrin containing enzymes 


heem n 

If he 
heemin ¢ omplexes described above should prove to he 
ident ification 


tural classification of the polyvlysins 


correct, &@ simple and useful tool for 
and structural characterization of basic polypeptides 
and perhaps of other polybases may have been found 
data down to low 


which could vield valuable con 


tions 


centra 
Further 


methods 


nvostigat ons by different phys co-chemical 


including bivalent iron compounds and 
various polymers and copolymers are in progress 
Details of the present work and studies of the catalytic 
properties of some of these compounds will be pub- 
lished in due course. 

Thanks are due to the Department of Biophysics 


of the Weizmann Institute for the supply of various 
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New 


Glutamic Acid Formation by 
Transoximase-Oximase Reaction 
Iv has been previously reported that there exist in 
Various organisms two enzymes, Marr d transoximasi 
the transfer and redue 
In view of the 


and 
tion of the oximino group respectively. 
acid plays an essential part in 


oximase®, which catalyse 


fact that glutamic 
amino-acid svnthesis, we have now studied glutamate 


forn through the combined action of thes 


mation 
eTLZ 

The enzvme solution was prepared from fre sh liver 
ecockerel mainly according to the 


of a young 


cedures for prepa on A deseribed in our earlier work 


However, onation with acetone 
vas carried out . and 5 gm. of the 
fter dialvsing : i old rm ing water for 3 hr., 
» phosphate 


on 
last 
roe 


A 
} 


ie solution Was 


nim, at 
ot oximas: 


the enz 


After incubating the mixtures at 33° C, for 45 min., 
1 ml. of 0-12 per cent hydrogenated diphosphopyri- 
dine nucleotide 0-6 ml. of 0-01 per cent 
flavin adenine dinucleotide and 1 mil. of 
0-2 M phosphate buffer of J H 7-5 were adade d to ea h 
of them The then mainta ned 
C. for 1 hr. tion, the mixtures 

“i at 100°C with O-l ml 

acid 10,000 


solution, 


solut ion 


last mixtures were 
After the reac 
for 10 min., mixed 
and centrifuged at 
r.p.m. for 20 min. at 2°C. ¢ of the supernatant 
were added to 2 ml. of us suspens 
‘Dowex-50". After standing at 20° C 
the suspension was decanted three times by a 
water and then centrifuged at 3,000 r.p.m. for 5 min 
at 25° C. The sediment was mixed with 1 ml. of 2 
per cent ammonia solution. After centrifuging at 
3,000 r.p.m. for 7 min. at 25° C., the supernatant was 


acetic 


ions of 


for 


chromatographed. 
I 
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The pyridine coenzyme used was prepared by 
hydrogenating with alcohol dehydrogenase from 
yeast ; its solution, therefore, contains the dehydro 
genase and alcohol which cause the rehydrogenation 
of the coenzyme dehydrogenated during the reaction 
The ‘Dowex’ employed was treated beforehand with 
4 N hydrochloric acid and N sodium hydroxide in the 
usual way, and further with 2 per cent ammonia 
solution and 1 per cent hydrochloric acid. After 
washing with water, the resin was suspended in 
water. 

To estimate the amount of glutamic acid formed, 
0-05 mil. of the ammoniacal supernatant was spotted 
in a width of 15 mm. on a Téy6 No. 2 filter-paper and 
developed with a butanol-acetic acid—water (4: 1 : 2) 
solvent. At the same time, a guide spot was made 
with a standard glutamate solution. The filter paper 
was then sprayed with a 0-2 per cent ninhydrin 
solution. The coloured portion corresponding to 
Rp 0-32 was cut off, extracted with 4°5 ml. of 
75 per cent alcohol, and the absorption (— log 7’) 
at 570 mu was measured with a Hitachi-electric 
spectrophotometer. The total quantity of glutamic 
acid produced in each reaction mixture was calculated 
from #@ standard curve established under our experi- 
mental conditions (Table 2) 


Table 2 AMOUNT OF GLUTAMIC ACID PRODUCED 
rest No. 1 2 8 4 5 6 
Glutamic acid (mgm. 1-17 0-78 0-62 0-52 0 0 


The results obtamed show clearly that glutamic acid 
is formed from acetoxime and «-ketoglutarie acid 
by the action of transoximase and oximase. It was 
observed im the control that the amount of x keto- 
glutaric oxime produced by spontaneous transoxima 

on* is less than the lowest limit which can he 


detected by this chromatographic method. 
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Replication of Deoxyribonucleic Acid in 
Non-dividing Bacteria 
DEOXYRIBONUCLEIC acid (DNA) is thought to be 
formed by replication. Meselson and Stahl' have 
ised a density-gradient centrifugation technique to 
show that bacterial DNA is bipartite as was proposed 
by Watson and Crick? and that it reproduces in a 
semi-conservative fashion*, each original sub-unit 
being found iated, on re plication, with a new ly 

formed sub-unit 

In the course of work on spontaneous mutation 
in non-dividing Escherichia coli, the possibility has 
been considered that errors may arise during DNA 
replication’. Although it is still a question whether 
such replication may account quantitatively for the 
mutations observed, it is clear that it does occur. Two 
systems of non-dividing F. coli have been employed 
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in which there is a net increase of DNA but not of 
protein ; they involve the starvation of histidineless 
auxotrophs for the amino-acid they require in the 
presence and absence ol chloramphenicol. 

E. coli 15 h-(histidineless) were grown at 37° C. 
with shaking in a salts-glucose medium® to which 
'SNH,Cl was added as the sole source of nitrogen 
together with 'N-.-histidine-hydrochloride (25 ugm. 
per ml.). Stationary phase cells which had ceased 
growth due to the exhaustion of glucose after 16-hr. 
incubation with shaking at 37° were harvested by 
centrifugation and washed twice with saline These 
washed cells were transferred into nitrogen-14-salts- 
glucose medium with chloramphenicol (20 ugm. per 
ml.) but no histidine; aliquots were withdrawn at 
intervals up to 120 min. Estimations of DNA, 
RNA and protein were made by the diphenylamine, 
oreinol and Folin methods, respectivel As Table 1 
shows, DNA increased by 79 per cent while RNA 
more than doubled; the change in the amount of 
protein was negligible and the number of viable cells 
remained constant. 


Table 1. SYNTHESIS OF DNA, RNA AND PROTEIN OF E. coli 15 h- 
IN A HISTIDINE- STARVATION MEDIUM IN THE PRESENCE 
CHLORAMPHENICOL 


| Time of No, of viabk 


Rel umount r 
incubatior cells 
min.) (per mil.) DNA RNA Protein 
0 3-4 10* 100 100 
40 10* 1690 188 103 
10° 176 222 103 
120 179 24 103 


This DNA, formed m non-dividing cells without a 
concomitant net synthesis of protein, was imvesti- 
gated by the method of density-gradient centrifuga- 
tion. The procedures for making the bacterial lysate 
by sodium dodecylsulphate and for centrifugation 
in a cesium chloride solution were those described by 
Meselson and Stahl’. The ultra-violet absorption 
photographs of the equilibrated DNA (24 hr. at 44,770 
r.p.m.) of the sample taken from the culture at 120 
min. showed a well-defined “N—"*N hybrid DNA 
band together with a diminished 'N—-DNA_ band 
whieh had been observed as the sol band at zero 


time (Fig. 1) 


i 


Fig. 1. Ultra-violet absorption photographs showing the DNA 

bands resulting from density-gradient centrifugation of 4, a 

lysate of E. coli 15 A~ labelled with nitrogen-15 taken after 

120 min. incubation with chloramphenicol but no histidine in 

nitrogen-14 medium; #8, a mixture of equal parts of lysates of 
E. coli 15 Am labelled with nitrogen-15 and with nitrogen-14 


i! 
| 
* Yamafuji, K., and Ak r., via, 15, 
"N 
1 
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A similar observation was made with E. col: 
15 (thymine- histidine-less). Cells labelled 
with nitrogen-15, grown m mitrogen 15-salts-glucose 
medium supplemented with N-thymune per 
mi., prepared from nitrogen L5-labelled lls of 
eoli 15) and ™N L-histidine-hydrochloride (10 ugm. 
per rl. washed and transferred into nitrog n-1l4 
medium with nitrogen-14-thymine, but no histidine, 
and incubated at 37° C with shaking. After 120 
min.. DNA and RNA increased by 75 and 30 per cent, 
respectively, Whule the amount of protem and the 
viable cell mumber remained constant (1 5 10° per 
ml.)*. The sample taken after 120-min. incubation 
showed an intense 'N-'*N hybrid band of DNA 
and alight '°N-DNA band in the ultra-violet absorp 
tion photograph taken followmg density gradient 
centrifugation, 

From these observations it is corm luded that DNA 
ormation involves replication m non dividing, as well 

in dividing, cells. This suggests the normality 

the DNA formed without accompanying protem 
svnthes 3, wl iwh has been contirmed on biological 
grounds 

We are indebted to Prof. ©. Q. Beckmann of the 
Department of Chemustry, Columbia University, for 
his help with a Spinco E ultracentrifuge. 

DAISUKE NAKADA 
Francis J. Ryan 
Department of Zoology, 
‘olumbia University, 
New York 27. 
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Bovine Submaxillary Mucin 


A CONVENIENT method for the isolation of bovine 
submaxillary mucin m latively undegraded and 
homogeneous state compared to earlier methods! has 
been developed in this Laboratory. Fresh glands 
(640 gm.) were ground and stirred mechanically with 
three changes of 500 ml. of cold water for a total of 
54 hr. The pooled extracts were elarified by centri 
fuging at 26,360g for 30 min. and adjusted to pH 3-5 
The resulting mucin clot was separated and dissolved 
in cold water by neutralization to 7-5, and lyo 
philized. ‘The product was purified by solution in 
500 ml. of cold 50 per cent (w/v) aqueous calcium 
chloride. After centrifugation at 26,360q for 30 min., 
the supernatant was fractionated with eold ethanol 
The fraction separating 60-75 per cent (v/v) 
ethanol was collected by centrifugation at 26.360q 
for 30 min., dissolved in water, dialvsed agaimst water 
and lyophilized. All procedures were earried out at 
0-4° CC. The vield was 0-64 and 2-5 per cent of the 
glands on fresh and dry weight basis, respectively. 
The recovery of sialic acid was 36 and 60 per cent 
of that in the extract and muem clot, respectively. 
A repetition of the procedure did not alter the 
composition of the product. The lyophilized powder 
could be stored at 2-4° C. without change of its 
properties. 
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The mucin was soluble in water and gave 
colourless, viscous solutions. The solutions (0-5 per 


cent) gave single peaks on electrophoresis and 
‘4and 11-3 rhe electro 


‘ 
shoretic mobility was —6-7 x cm.? sec.-? in 


ultracentrifugation at pH 


phosphate buffer, pH 7:4 and tonic strength 0-1 
The sedimentation constant Was 2-6 at 0-5 per 
cent in the same buffer. No decrease in relative 
viseositv was observed when that of the product was 
compared with that of the extract at the Saarrie 
coneentration of sialic acid. The intrinsic viscosity 
of the product in phosphate buffer, pH 7-4 and ionic 
strength 0-1, was 13-4 dl./gm. The mucin contained 


9-2 per cent nitrogen, 28 per cent sialic acid, 24 per 


peor 


eent neutral sugars tas p-galactose), and 37 per cent 


eent hexosamine (as N-acetylgalactosamine 2 


protein p-Galactose and L-fucose were the only 
neutral sugars detected on paper chromatograms 
Tyrosine and sulphur-containing amino-ac ds were 
not found on the chromatograms 

The muein (1 gm. in 200 ml.) at pH 7-4 was 
incubated at 37° C. with 50 mgm. of erystalline tryp 
sin. A reduction of the viscosity to that of the solvent 
occurred within a few minutes. After 24 hr. the 
digest was dialysed with only a slight loss in protein 
The tryptic digestion was repeated and the muein 
was recovered from the digest by precipitation with 
ethanol in the presence of 5 per cent (w/v) calcium 
chloride. After a reprecipitation the final product 
was dissolved in water, dialysed, and then lyo- 
philized. The yield was 80 per cent. Its electro 
phoretie pattern showed a single peak at pH 11:3 
with unchanged mobility. It contained 8 7 per cent 
nitrogen, 31 per cent sialic acid, 27 per cent hexos 
amine, 2°5 per cent neutral sugars, and 32 per cent 
protein. The relative viscosity of a 0-5 per cent 
solution m phosphate buffer, pH 7:4 and iome 
strength 0-1, was 1-16. These results indicate that 
the protein eceupies an integral part of the muein 
molecule and also is associated with its rheological 
characte ristics, 

An aqueous solution of the undigested mucin 
| per cent) was heated at 100° C. with hydrochloric 
acid Nearly all the sialie acid became dialysable 
after treatment at pH 2-5 for 30 min., whereas 
practically no hexosamine was liberated. After 
120 min.. the hexosamine lost by dialysis was about 
25 per cent, and no loss of protein was observed. 

These results are compatible with one of the earlier 
structures proposed by Gottschalk? of a protein core 
surrounded with N-acetylgalactosamine units with 
all sialie acid as external end groups. 

This work has been supported by grants from the 
U.S. Public Health Service, National Institutes of 
Health (USPH A-1308, A-216, A-1225) and from 
the U.S. Army Medical Research and Development 
Board. Dental Branch (ASG MD-773 and 774). 
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Degradative Pathway of .-Leucine in 
Proteus vulgaris 


Ir was reported by Coon et al.’-4 that in the meta 


bol pathway of L-leucine, tsovalerv] coenzyme A 
ad, a deaminated 
nzyme A 


involves 


formed fromx -ketotsecaproice a 
xluct of leucine, in the presence co 
that on 


‘oA ete I postulate 


following two steps : 


CHCH,COCOOH 


CHCH,CHO CoASH + DPN* 


‘H 


In this communication it is reported that a cell-free 
xtract which catalyses the reaction (1) was obtained 
from Proteus vulgaris. 

Proteus vulgaris was cultivated at 37° C. for 18 hr. 
on peptone—broth agar slant. The cells were harvested, 
washed three times with de-ionized water, and sus 
pended in 2 x 10 2M phosphate buffer, pH 7-2. The 
washed cell suspension was disrupted bv sonic oscilla- 
tion in a Kubota vibrator, 10 ke./s., for 10 min. After 
centrifugation the supernatant was made L00 per cent 
saturated with respect to ammonium sulphate. The 


precipitate was dialysed against running water. In 


some cases, this dialysed protein solution was further 


fractionated with ammonium sulphate or 


acetome 

2-Ketoisoeaproic acid, used in the 
was prepared by extracting with acidie ether from 
the reaction mixture in which L-leucine was deamin- 
ated oxidatively by P. The melting point 
of the 2,4-dinitrophenylhydrazone of this keto-acid 
was 140-143° C In this ether extract no other 
compound was detected by paper chromatography 

Carbon dioxide output was determined by the con- 
ventional Warburg method. The reaction mixture 
consisted of the following in a final volume of 2-5 
ml. : 1-67 10° M acetate buffer at pH 5-0, 0-5 mi. ; 
5 < 10-3? M magnesium sulphate, 0-25 ml.; 2 
10-! M a-ketoisocaproate, 0-125 ml.; and enzyme. 
} mem. This reaction was carried out at 
30° C. for 10 min 


The 


nitrogen gas as well as m ai 


experiments, 


rulgaria. 


protem 


reaction of decarboxviation proceeded im 
r (ON: 


\ir 
and 


ere 1,158 and 1,207, respectively). The optimal 
pH was 5-0, and optimal substrate concentration was 
found to be 1 lo? M 


was obtained with 1-5 10 
whether the 


half maximal activity 
M. Though it 
reaction requires co-lactors, 
triphosphate, diphospho 
required in the 


is not 
yet clear 
coenzyme <A, adenosme 
thiamine and Mg*?* were not 
this crude enzym 

Moreover, the 


with paper chromatography. 


case ot 
reaction products were identified 
Three react 


a) complete system (same as 


systems 
were made as follows 
above experiments) ; (6) control system in which th 
enzyme was omitted; and (c) control 
which the substrate was omitted. The volume of 
mixture was 10 ml. Immediately 


System 


each reaction 
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min. at 30° C., 0-5 ml. of 
acetate (5 10-* .M) was dropped in the 
mixture. After the disearded, 
2,4-dinitrophenylhydrazine solution was added and 
overnight 2,4 Dinitro- 
phenylhydrazone formed was washed thoroughly with 
hvdroehlorie acid, and ether. The 
ether solution was used for paper chromatography. 


2,4- 


after incubation for 40 
mereurie 
reaction precipitate Wa 


stored at room temperature 


with 


dissolved 


In experiment ¢ no precipitate was formed 


CHCH,CHO 


CHCH,COSCoA + DPNH -- H 


4 


‘H 


Dinitrophenyihydrazone formed from experiments 
a and 6b and = sevaleroaldehyde solution 
developed with phenol (with 20 water), 
alcohol, and »-propyl alcohol as solvent, 


The results were represented in 


were 
per cent 
soamy! 
respectively. 
Table 1. 


Phen | 
Tsoamy! al 
n-Propyl al 


was obtained in 
Sibi Rp value 
hermore, 


As shown in Table 1, one 
experiment a, and the 
of the hydrazone of tsovaler aldehyde. Furt 
these spots were eluted from the paper with 15 per 
cent potassium hydroxide solution and were examined 
It was coneluded that 
isovaleroaldehyde was formed reaction 
The results reported in this communication 
caproate 


spot 


hiewed the 


spectrophotometrically. 
from this 
system. 
and other experiments in which «-keto 
was oxidized after and 
reduced 2,6-dichlorophenolindophenol or methylene 
this enzyme the presence of 
coenzyme A (and triphosphate and 
dip) osphopyridine nucleotide), indicate that t 
metabolized via ‘oaldehvde 
\ttempts 
irther 


vigorous decarboxylation, 


blue by svstem im 
adenosine 
x ke 


o 


svcaproate was ovale 
tion (1) ), and probably via reaction (2) 


in progress. F 


(rem 

at solving the latter reaction are 

details ot this work will be i iblished lsewher 
I wish to thank Prof. S 

throughout the progress of th 


Usami f alvice 
vork 
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N-Ethyl-L-Asparagine : a New Amino- 
Acid Amide from Ecballium 
MANY new am and iino-acids hav 
ied recently as plant constituent A nm 


der 


No. 4762 


> wer compou can be re rardcd a 
either cintamic acid or gli tamine, 
occur on the carboxyl, amino or am 


The rela 


and asparagine, aré 


or carbon atoms. 
acid 
extensive range 
4 


an analogous, 
Now. 


: has been isolated from 


howe ver, 
Echall 
’ ber). Its relationship to 
. isolated by Sakato! from tea leaves, is seen below 


lerivative 
asparag! m elater 


»squirt theanine 


j ng cucun 


C.H,)HNOC.CH,.CH(NH,).CO,H 
N-Ethyl-L-$-asparagine (1) 


(C,H,)HNOC.CH,.CH,.CH(NH,).CO,H 


N-Ethyl-L-y-ghitamine (II) 


The new amide was first recognized as an unident!- 
fied, reddish-brown coloured spot (U, Fig. 1) present 
on a ninhydrin-treated, two-dimensional chromato- 
gram of a 75 per cent (v/v) ethanol extract of the 
aerial portions of Echall/ um. 
tion with ninhydrin that is identical with that 
under the 
compound oceupies a@ position close 


The amide gives a colour 
rear 
produced by asparagine sume conditions. 
The to that of 
proline on two-dimensional paper chromatograms de 
veloped in phenol-ammonia, followed by n-butanol 
The Rp in the latter solvent 
sensitive to vamations in temperature ; 
10-15°, the amide has an FR ajanine Value of about | 
whereas at 25-—30°, the 
as 0-92. 

The amide was isolated from 4°5 kgm. of Eehallinm 
The extract fractionated on 
cation-exchange resin columns (‘Zeokarb 215° and 
‘Dowex 50°) and then further purified by chromato 
graphy on washed sheets of Whatman No. 3 MM 
tilter-paper. About 1 gm. of crude was 
obtained, which gave 300 mgm. of chromatographic 
after reerystallization from 75 per 
The had the following 
C, 45-2 per cent; H, 7-7 per 
C,H,.N.O, (N-ethyl 


acetic acid—water. 
\ ory 


value may be as low 


material. was first 


isolate 
ally pure amide 
cent (v/v) ethanol. 

elementary analysis : 


; N, 17-6 per 


isolate 


cent. 


representation of a chr 
extract Ecbatlium, he spots 
acid ; 3, glutamic acid; 4, 

;, threonine; 8, alanine; %, glutam 
dipie acid; 1 amino-acid; 12, y-amin 
13, valine ; 15, position normally 

by proline \V-ethylasparagine 


ityric 


ccupied 
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asparagine) requires: C H, 7 
; N, 17-5 per cent. 
After hydrolysis with 6 N 
24 hr. at 100°, the amide w 


45-0 per cent 6 per 
cent 
hydrochloric acid for 
as ce d completely 


hy drow hloride . 


to Vik ld aspartic acid and « thvlamine 


one mole of the isolate 


a partic acid, 


Assun ing the structure (I 
n 


ethvlamine 


and 0-98 mole of 


Wi identified by com 


ole of 
\ partic acid 


parison with an authe 


rave 


paper chromato 
itanol 


ntic s 
solvent Vat acetic 
per propanol, 

I i 


graphy in four 
acid—water mixture, 70 


mixt 


parts by 


phenol-amr 
of ethyl ace 
volume). Ethvlamine, 
solution, was only chromatographed in the first two 
solvents and then as the hydrochloride. 

The structure (I) was proved by comparison with 
synthetic material. After catalytic hydrogenation 
of asparagine (kindly sup 
plied by Ir. Liwschitz? a the main product, N ethyl- 
bL-G-asparagine, was shown to be chromatographically 
identical with the isolated material in the above four 
The desired stereoisomer was pre 
pared from t-aspartic acid, following the method of 
Ethyvlaspartate, prepared by treating 
a suspension of aspartic acid in ethanol with dry 
hydrogen chloride at laboratory temperatures, was 
condensed with ethylamine, dissolved in a small 
quantity of ethanol, in a sealed tube at 100°. N-Ethy] 
..-G-asparagine was separated from by products by 
paper chromatography, and had _ the 
analysis: C, 44-0 per cent: H, 7:7 per cent ; N, 


ure 
pyridine-water, 2: 1:2 


which was volatile in alkaline 


solvent systems. 


Hashizume®. 


following 


17-2 per cent 
The synthe tic 

melting point, 243 

verv slow 


and isolated materials had the same 
identical con 


The spec ifie rotation 


decomp under 
heat ing 


2-0 per cent) was also the 


ditions of 
In aqueous solution (ce, 2 
same for both 
The natural 
spectra px 


substances, [x 5 


infra-red 
» 


and synthetic amides had 


ur identical absorpt ion peaks (Fig. 


I he 


that i 


ior contirm 


so, 


first 


properte 
POsscss tru ire (| au VO, am 


t more 
than 150 vears after a 


sparagine wa isolated 
from plant material’, a naturally 
of the 


Paper chromatographic 


urring derivative 


amide is now established 
that 


leaves of Briyonia 


vidence indicates 
the 
be detected in certain other 
including Cweurl Cucumis 
sativa and Lchinocystis lobata. An 
(designated U13 ), observed in ex 
tracts of tulip leaves*, moved to about the same 


the amide is also pr 


die 


ent in 
ca; but it could not 
Cucurbitaceae, 
melo, Cucumis 
unknown spot 
position on paper chromatograms, and gave a similar 
reddish-brown after with nin 
hydrin. Now it seems possible that this ‘unknown’ 


colour treatment 


of the a 
tives ¢ ch 
groups, or on tl ed 
/ 
compounds, aspal not 
kne m to tor of 
ie 
— 
(i 
ace 
~4 
# 
an 
a, 
| | 
3 
( A Wave-length (4 
Fig. 2 The infra pectra *Nujol’ lis of N-ethyl-1 
912 3 wparagine, (A) synthetic, (B) natural compound trom Keballiuin 
| = = 
| 
Re in pher monia 
Fig. 1. prepared 
from wid 
6. as] li, a- 
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recall 


and asparagine in 


was .V-ethylasparagine. It is interesting to 
that the concentrations of U131 
tulip leaves, grown at different temperatures, showed 
a well-defined inverse correlation ; U131 was a more 
important constituent of leaves grown at 40° F., while 
asparagine was predominant in leaves grown at 70° F. 
Temperature could be affecting an equilibrium exist- 
ing between asparagine and its N-ethyl derivative. 


One of us (D.O.G.) wishes to acknowledge the 
receipt of an Agricultural Research Council post- 
graduate studentship during the course of this 
investigation 
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PHYSIOLOGY 


Release of Calcium-45 from Frog Nerves 
during Electrical Activity 
Bianchi! 


have demonstrated that 
muscle accelerates the 
of calcium-45 loaded on although 
Harris? had failed to this Koketsu 
and Miyamoto® recently confirmed an increase in the 
curing activity An 
whether 


Shanes and 


stumulation of sartorius 
muscles, 


efleet. 


release 
observe 
output of caleium-45 musele 

however, 


activitVv is 


important problem remains, 


acceleration of calcium output during 
caused by the mechanism specific of the contractile 
8 Tespons ble for the electrical 
Hodgk n and Kovne have 
reported that no ealcnum efflux be 
detected during stimulation of squid axon, coneluding 
that calcium movement during nervous activity is 
wholly inward. Furthermore, the 30-fold greater 


influx of caleium per impulse in muscle than in nerve 


4vetem or actually 
membrane phenome Tah 


change m 


despite the near equality of the resting mfluxes has 
been noted as consistent with a special role for caleium 


im contraction 


The « x perime ntal results re ported here, however. 
clearly demonstrate that the release of caleium-45 
loaded on nerve fibres apparently increases during 


electrical activity, suggesting that production of 
action potentials in muscles underlies the release of 
calcium at least in part The diserepancy between 
the results observed with squid axon' and with the 
present material will be discussed at the end of this 
communication, 

The present experiments were performed by using 
ventral and nerves of bull frog (Rana 
cateshbeiana), which were dissected out together with 
the spinal ganglia and sciatic nerve plexus. These 
four preparations, from a bull-frog, were 
tied together at the peripheral eut-end and suspe nded 
in a chamber The then 
immersed in Ringer's solution containing caleium-45 
for 2 hr. at temperature (24-26° C.) \fter 
washing the preparations for 20 see. in Ringer, the 
time-course of the output of caleium-45 into normal 


dorsal-root 


isolated 


mmorst root nerves were 


room 
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Ringer was observed for 4 hr. During the procedure, 
the root nerves were successively immersed in a series 
of beakers containing 2 ml. Ringer every 20 min. 
Application of electrical stimulation (50/see.) and 
recording of action potentials were made through 
electrodes placed on the sciatic nerves ; stimulation 
was applied for 40 min. during the 120-160 min. 
period after collection was started. The radioactivity 
of each collection, and the ashed root nerves. obtained 
at the end of the experiment, measured. The 
rate coefficient curves' were constructed from these 
data 

Fig. 1 shows examples of the rate coeflicient curves 
from experiments, to which 
stimulation was applied. The rate coefficient 
to settle within 120 min. to an almost constant value. 
s0 that it appears that the « xtracellular caleium-45 
within, at 120 and the 
emerging calcium-45 is attributable to that 
from the axoplasma. ‘The eleration of 
of ealeium-45, induced by stimulation, therefore must 
be indicating an increase in the release of caleium 
from the nerve fibres. Presumably. the 
calcium is removed during active depolarization by 


Was 


obtained two one of 


seems 


emerges least, min slowly 
coming 


output 


membran 


exchanging for external monovalent ions. 


l 

xs 

e——_ 


o3 

Mir 

Fig. 1 Time-course of decline of rate coetticient of out t of 
calecium-45 in Ringer. Two curves were obtained fron wo 
samples, t ne of which stimulation was applis trans ry rise 
in coethcients on application of stimu ni ud parent 


That the increased output of ealeium-45 in squid 
not observed! might 
factors. In 


axon Was have been due to 


technical 


racliocaleium 


most of these experiments, 
injected into the axon for the 
of exeluding interference the extra- 
cellular radioactive calcium and the efflux of this 
was observed. It that the 
efflux of intracellularly injected caleium-45 may be 
somewhat different from the caleium efflux observed 
in the present experiment, since (1) the method of 
application differs, and (2) the membrane ealeium 
may easily exchange with the extracellularly applied 
caleium-45 but may not sufficiently with that applied 
intracellularly. It must also be kept in mind that the 
material differed from those used in the present experi- 
ment. 
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Significance of Membrane Calcium in 
Calcium-free and Potassium-rich Media 


FroG Ranvier’s nodes immersed potassium 
rich media are capable of producing action potentials 
is hyperpolarized by anodal 
was confirmed in frog 
one of us, who found that 
restored by anodal polariza 
which depolarized 
per 


muscle 


membrane 
This observation 


when the 
currents! 
sartorius muscles by 
action potentials were 
frog muscles 
The 


observed mh 


110m im sarvorius 
in calcium-free 
polarizing 
fibres soaked in both potassium-rich and calcium 
This) experimental 
removal of calcium from the mem- 


mecdia?. so-called 


response” was also 


media. evice mee Seems 
that 
brane in these two solutions might 
for the loss of membrane excitability, as suggested 
The rate of output of 


therefore, was studied 


to sugyest 


be re sponsible 


in previous communication’. 
ealeium-45 loaded on muscles, 
in both calcium-free and potassium-rich solutions. 
Isolated frog sartorius was soaked in 
Ringer containing ealeium-45 for 2 hr. at 
temperature. After washing the muscles for 20 see. 


muscle 


room 


in Ringer's solution, the time course of the output 
of caleium-45 into normal Ringer and the test solu 
tions was observed for 4 hr. During this procedure. 
the muscle was transferred successively into beakers 
containmg 2 ¢c.c. Ringer every 3-20 min. for 2 hr., and 
the same procedure was continued for another 2 hr. 
using beakers containing test solutions. The radio 
activity and muscle was measured, 
and the the output was plotted 
(Fig. 1). 

The output of ealeium-45 markedly increased when 
the solution changed Ringer to either 
calcium-free (particularly with ethylenediamine tetra- 
mM) Ringer 
Such Mmcrease Was precipitous and transient, 
Furthermore. 
without 
amount 
reduced 
unpub 


in each beaker 


time course of 


was trom 
acetic acid’) or potassium rich (5 30 
(Fig. 1). 
suggesting the membrane phenomenon 
the increase of the outflux 
detectable muscle contraction 
of calcium slightly, but 
in these muscles (Mivamoto 

lished work). If such 
for inexcitability and also for depolarization, redue 


observed 
The total 
apparently, 
and Koketen, 
loss of calenm is respons bk 


Was 


Was 


tion of membrane potentials in these two solutions 
would be less pronounce d when the release of caleium 
is prevented in some way. Actually, no appreciable 
depolarization was observed when coeaine (8 10-4 
added to the ealeium-free Ringer in 
release of Was apparently 
Similar results were 


vin./¢.c.) Was 
which the 
inhibited as shown in Fig. 1. 
obtained by adding magnesium®, strontium, cobalt, 
or nickel ions to the calcium-free solution. Depolar 


caletum-45 


NATURE 


j 
24 


rse of deelit alcium-45 content of individual 
nuscles me-course during initial 120 min, was obtained in 
Ringer After 120 min. bathing solutions were changed to test 
solutions (1) A, calcium-free Ringer, #, calcium-free ethvlene 
liamine tetraacetic acid (4 mV) Ringer calcium-free Ringer 
containing cocaine um./e.c.) (2) A, potassium-rich 
20 mM) Ringer; 4, potassium-rich Ringer containing 50 mM 
calcium chloride; potassium-rich Ringer containing cocain 

(1 


ization in solution could also be 
prevented by the 
adding these divalent eations ;: 
of ealeium-45 observed in potassium-rich solution was 
inhibited in these Similar results were also 
obtained by adding cocaine (1 10-8 
the potassium-rich solution (Fig. 1). 
ments demonstrated clearly the parallelism 
between the drop of resting potential and the output 
of caleium-45 in both ecaleinm-free and potassium- 
rich solutions. 

The observation that the efflux of radiocaleium 
increases during muscle activity has heen confirmed 
by us. The problem whether removal of calcium is 


pOtassitmn rich 


increasing external caleium or 


the imereased release 


CASES, 
gimn./e.e.) to 
These experi 


close 


= ~ t 
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consequentialt or actually the cause of depolarization, 


in calcium-free and potassium-rich media or during 


stimulation, seems to be crucial. 
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Rapid Reduction of Portal Blood Ammonia 


AMMONIA is & normal constituent of portal blood', 
the concentration in the veins draining 
the distal portion of the small intestine, ezeecum, and 
per cent higher than that in 

Most. of the 
consequence of 
trates within the 


mesenteric 


ipper colon being 50 
the peripheral eirculat 
the body is produced as bacterial 
action on nitrogenous sul intestine’ 
Investiga’ ions with isotopically labollod urea in several 
species of animals have revealed that urea is hydro 
lysed in the alimentary tract, even when administered 
parentorally®, and, im gm. of 
hydrolysed per hour, and 15-30 per cent of the urea 


synthesized in normal subjects is continually being 


man, O-3 urea 18 


destroved* 

Attempts to lower the conmcentrat ron of 
peripheral blood with antibacterial agents has vielded 
contradictory results No change 
peripheral blood ammonia im 
oxytetracycline or neomyvein 
the initial values in peripheral blood were too low to 
reflect any which due to the 


unt ibiotics. 


was fotund in the 
treated with 
In these experiments 


dogs 


change might be 


Oxytetracyeline, but not neomycin, lowered the 
blood ammonia concentration in the mesenteric vein 
Dogs fed uncooked horsemeat for three 
blood 


neomvem 


of rabbits’. 
days exhibited marked reductions in portal 
ammonia following medication with 6 gm 
and achromycin were much less 
This variation in response is believed due 


flora found in herbivores and 


sulphasuxidine 
effective* 
o the differences in 
carnivores 

The present work is concerned with rapid reductions 
in portal blood ammonia following administration of 
an intravenous combiotic to hyperammomnemic dogs, 
together with evidence of an in vivo reduction of the 
ntestinal bacterial population during the medication 
period 

Forty mongrel dogs, clinically free of disease and 
10 kgm., were fed 700 gm. raw horsemeat 
Medication was as follows : (1) medi- 
cation in diet; (a) 50,000 units A’ penicillin 
25 mgm. streptomycin daily for 5 days; (2) medica- 
tion after laparotomy; (/) 60 ml. saline, (¢) 50,000 
units K penicillin, (7) 25 mgm. streptomycin and 
e) 50,000 units A penicillin and 25 mgm. strepto- 
Medications given after laparotomy were 
contained in 60 ml. saline, and infused imto the 
cephalic vein at the rate of 2 ml. per min. 

Laparotomies were performed under pentobarbital 
anesthesia, and the caudal mesenteric vein leading 
from the descending colon exposed. Blood samples 


we ivhing Ss 


daily for 5 davs 


myem 
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Fig. 1 Portal and peripheral blood ammoni 

following intravenous medication with saline 

J), penicillin ( penicillin atreptomycir 

supplementation with penicillin streptomycin 

interval, Each point on the graph represents tl 

5 dogs. Lower graph, portal blood ammonia; up 
peripheral blood ammor 


were withdrawn into heparinized syringes from the 
mesenteric and cephalic veims, prior to, and 2, 4 and 
S hr Blood samiplh s were obtained 
in & similar manner from dogs receiving antibiotics 
in their diet in addition, samples were obtained at 
24-hr. intervals for 5 days. Blood ammonia and urea 
nitrogen were determined by the microdiffusion 
methods of Conway’. 

Fig. 1 shows the blood ammonia concentration, and 
Fig. 2 the blood urea nitrogen concentration, im 
portal blood 0, 2, 4 and 8 hr. after medication, and in 
in the diet at 24, 48, 
120 hr. after medication. On each figure 
the peripheral blood 
The advantage of using penicillin 
and str together lies im their synergistic 
action when emploved in combination'’."". Orally 
antibiotics reduce the 


after medication 


the case of dogs with combiotic 


72, 96 and 
are superimposed respective 
values obtained. 

ptomvecin 
administered, non-absorbabl 
peripheral ammonia in hepatic coma’? and 
cirrhosis of the liver'* only after a 1—2-day interval 
The need to lessen rapidly the ammonia load on the 
thereby keeping the triearboxvlic acid-evel 
functional, makes a than 
optimal. The results presented here demonstrate the 
value of using a combination of antibiotics which act 
a reduction in both 
within 


blood 
13 


liver, 


slow-acting agent less 


synergistically and bring about 
the peripheral and portal blood an 
4-8 hr. following administration 

A combination of penicillin and 
reduces markedly the numbers of viable enterococei 


streptomycin 


24 96 
HOURS 


Fig. 2. Portal and peripheral blood urea nitrogen 2, 4 and § hr 

following intravenous medication with saline (©). streptomycin 

(7), penicillin (%) and penicillin streptomycin ( A), or dietary 

supplementation with penicillin streptomycin (©). Each point 

on the graph represents the mean value for 8 dogs. Lower graph, 

portal bleod urea nitrogen ; upper graph, peripheral blood urea 
nitrogen 
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HOURS 


umbers of viable enterococci 2, 4 and & hr 

with saline ), streptomvecin 

peniciliit streptomycin ( ) Dilutions 

spirate were such that each mi. of bre th contained the 
organisms feces 


hange int 
infravel 


i medicatior 
cillin 


m 1 gm. ol 
howe ver, th has not bee cle monstrated 


rapidly m wvrre, In th 


from the 


work a 
sample of descending 
adjacent to the area from the blood 
were obtained for cultures in MecConkey’s 
Fig. 3 the 
intervals corresponding to those when 
blood obtained It. is re adily seen that 
the reduction in blood ammonia and urea nitrogen 
number of \ abl mitra 


occur pre seu 


Was reniove d 


colon which 
mediut shows changes in enterococc! 
population at 

were 


parallels the reduction in 
hum. al bacteria 

Part of this work was carried out while we were 
to the U.S. Army Medical Research 
on Laboratory, Denver, Colorado. We 
indebtedness to Major 


Linder for performing the surgical operations. 
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Effect of Phentolamine on Body Fat 
SEVERAL recent publications have described an 
nerease in the level of non-esterified fatty acids in the 
plasma of dogs or human beings after administration 
of certain adrenergic blocking agents. This effect has 
heen observed in dogs injected with dibenamine! and 
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dibenzvline? and in) human beings treated with 
phentolamine 

Work in with phentolamine 
(phent olamine hydrochloride, “Regitim ® hydrochlor 
ide, kindly supplied by Dr. F. . Yonkman, Ciba 
Pharmaceutical Products, Inc.), several other imida- 
zoles and related structures has shown these drugs 
to have an action in reducing the rate of gain in 
weight of the in situ epididymal fat bodies of imma 
ture male rats. The drugs were administered sub 
cutanecously twice daily for a 7-day treatment period 
to groups of six rats weighing 55-56 gm. Rats in a 
control were injected with vehicle only. 
Change in bodv-weight and food consumption were 
determine d daily. The fresh weight ot the epididymal 
fat bodies determined on the morning oft the 
eighth day. Phentolamine administered at 4, 8 and 
16 mem./kem. doses significant ly decreased the fresh 
weight of the fat 16, 24 and 28 per cent, 
respectively (2? but did 
food consut iptron 
weight compared to control values. 
ments food 


our Laboratories 


group 


was 


bodies by 


0-05). not significantly 


depress daily gain in body 
In other expert 
daily consumption wa occasionally 
depressed. 

this work led us to the 
effect of phe ntolamine on the extractable lipid of the 


Three 


at initiation of treatment 


Extens on of exam ne 


carcass and adipose tissue. groups of five male 
vhing about 100 g¢m 
used. <A 
methylcellulose 
daily 


rats we 


were control group was given carboxy 


veh cle (CMC) subcutane ously twice 
for a 2-weck treatment period \ second group 
received 4 mgm./kgm. of phentolamine twice daily 
2 weeks A third fed the 
phentolamine group and received vehicle injections 
as in the first group. The day following the 
treatment period the rats were killed and the fresh 
weight and lipid content of the adipose tissue depots 
determined Extractable lipid of the trimmed 
carcass was also measured. Lipid extractions were 
performed chloroform/methanol (2:1). The 
results are shown in Table 1. The phentolamine 
treated group showed significantly less total extract 


for group was pail with 


2 k 


with 


able lipid from carcass and ep didvmal fat bodies than 
either the control or pair fed groups The remanng 
intraperitoneal fat appeared to decrease in quantity 
but did not differ significantly from control values. 
Liver lipid content of phentolamine treated rats did 


Table 1. Evreet oF PHENTOLAMINE ON CARCASS AND ADIPOSE TISSUE 


LIPIDS 


Treatment*® 


Phentolamine Pair fed 
4 mgm./kem.) | CMC vehicle 


Response ed 
ehicle 


(A) Careass 
Total extractable 


Total extractable 
lipid 
(C) Remaining 
peritoneal fat 
iresh weight 
(mem.) 
Total extractabl 
lipid (mgm.) 
(D) Total body fat§ 
gm.) 


* Prug or vehicle given twice daily for two weeks. 

+ Mean 

¢ Significantly different from the full-fed control group 2’ < 0-05). 

§ Includes lipid of the carcass, epididymal fat bodies and intra- 
peritoneal adipose tissue. 
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406 


not differ significantly from control (results not 
shown). 

The extractable lipids of the carcass were further 
characterized by separation into saponifiable and 
non-saponifiable fractions. The saponifiable fractions 
contained 80-5 4-0, 56-9 3°3 and 75:2 + 2°3 
per cent of the total lipids for the full fed, phentol 
amine-treated and pair-fed groups, respective ly. The 
significant decrease in concentration of saponifiable 
lipids of the phentolamine group suggests that neutral 
triglycerides are most labile 

We have also observed in preliminary experiments 
(Fig. 1) that the plasma concentration of non 
esterified fatty acids im groups treated for 
| week with phentolamine was significantly increased. 
Chis increase was greatest on the day treatment was 
initiated and tended to fall to control-levels from the 
In phentolamine-treated 
fattv acids in the 
than control on 


of rats 


days. 
non-esterified 


seventh 
level of 


second to 
rats the 
plasma significantly 
days 0, 2 and 4. The gain in fresh weight of the 
epididymal fat bodies was most depressed during the 
after which the of increase in 
weight paralleled that of control The 
weight of the fat bodies was significantly (P 0-05) 


wis vreater 


first few days rate 


animals. 


less than control on days 2. 4 and 7 


00 


ght 


600 


fresh w 


400 


200 
0 


ymal fat body 


Days of treatment 


f phentolamine on plasma non-esterified fatty 
vcids and the fresh weight of the epididymal fat bodies during 
1 week of treatment Determinations were made 2 hr. following 
the morning dose of drug on days 0, 2, 4 and 7 (6 rats per group) 

Phentolamine (3 mgm./kg@m. twice daily); - control 
{, 05 per cent confidence label 


Fig. 1 Effect 


If phentolamine is acting to produce its effect on 
body-fat by action on the autonomic nervous 
system, then it is possible that the observed results 


release either from 


SOTTO 
are secondary to catecholamine 
the adrenal medulla or sympathetic nerve endings. 
Epinephrine does not appear to be implicated, how- 
ever, since little or no change in blood glucose levels 
has been observed by Klein and Bogdonoff* in humans 
or in our Laboratories (unpublished results) im rats 
It is of interest to note that parenteral administration 
of phentolamine in man increased plasma norepine- 
phrine- but not epinephrine-levelst. Norepinephrine 
increases plasma concentration of non-esterified fatty 
In addition, we have 
been in producing a depression of the 
fresh weight of the epididymal fat bodies with 
norepinephrine in oil using subeutaneous doses of 
days. Experi- 


wids in man® and in dogs* 


successful 


0-5-1 -0 mgm./kgm. twice daily for 7 
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ments are in determine the effeet ot 
phentolamine on the fresh weight of the epididymal 


fat bodies in adrenalectomized rats and on urinary 


progress to 


catecholamine excretion. 
This work was conducted in the Pharmacological 
Research Department 
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Liver and Depot Fatty Acids in 
Kwashiorkor 


Two of the clinical features of the 
state seen in tropical children and known as kwashior 


malnutritional 


kor are the marked increase of fat in the liver and the 
presence of depot fat in usual amounts. As the diet 
leading to this condition is poor im protem and fat, 
and contains relatively large amounts of carbohy 
drate, it was hoped that a study of the composition 
of the liver lipid might lead to a clearer understanding 
of the origin of this lipid. Earlier work! on th: 
phospholipid, non saponifiable and fatty acid fractions 
of the liver lipid in kwashiorkor showed that thei 
proportions and degree of unsaturation were not the 
same as in excess liver lipid found in children who 
were apparently well nourished but suffering from 
other diseases. 

To find out if the fatty acid con position of the 
liver lipid was also different in kwashiorkor from that 
in fatty livers due to other causes (control series) the 
liver from: 


lipid from portions of 


children aged 1 


post-mortem 
years was extracte with petroleun 
ether and the acids obtained by hydrolysis of the 
lipid were examined by gas chromatography. The 
results (mean values and S.E.) can be seen in Table 1. 
where comparable results from a similar examination 
of the depot fat can also be seen 

The findings are as follows: (1) There is a greater 
proportion of C,, unsaturated (C,,: A) fatty 
in liver lipid in kwashiorkor, (2) There is no correla 
tion between the proportion of C,,: A acids m the 
liver and the amount (gm./100 gm. liver) of live: 
lipid. (3) The kwashiorkor depot fat C,, and C 
acids are reduced and C,, : A fatty acids are increased 
(4) No correlation exists between the portions of the 
various fatty acids in the depot fat and the amount of 
liver lipid. (5) In controls the proportions of fatty 
acids in the liver differ from those in the depot fat. 
(6) In kwashiorkor the liver lipid fatty acid com- 
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Table 


Lipid from 
Live fKwashiorkor Trace 
K washiorker 2-9 1-11 24h] 
Depot Control 79 167 1-73 


indicate 


Figures in square brackets 


position is very similar to that in the depots. (7) The 
proportions of fatty acids in the depot fat in kwashior- 
kor are very similar to those described in the European 
adult? 

From these preliminary observations it seems that 
the fatty acid composition of the liver lipid in 
kwashiorkor is different from that in other types of 
fatty liver found Also in 
kwashiorkor the proportions of the fatty acids in the 
liver fat are very similar to those in the depot fat. 
and these in turn are very similar to values given for 
depot fat of normal European adults. 

One of us (1. M.) wishes to thank the Ciba Founda- 
tion and Institut National d’Hygiéne, Paris, for a 
grant enabling him to work in French West Africa 


n comparable children. 


R. W. R. Baker 
I. MacponaLp 


Departments of Chemical Pathology 
and Physiology, 
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London, S.E.1. 
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Relations of Intensity of Photosynthesis and 
Appearance of Piricularia oryzae Cav. on the 
Rice Plant 


Cav. appears in the rice fields 


when a considerably 
However, appearance 


Piricularia 
of Hungary in certain years, 
clecreased vield often occurs. 
of the fungus did not cause a decrease of vield in every 


It was noted that the 
all with the plants infected by Pir 


cise. erop im some cases Was 
not affected at 
cularia, whereas in other cases there was total damage 
nabsence of the fungus. As a result of several voears of 
experiment it may be stated that the fungus which, in 
the opinion of some workers, is the cause of browning 
‘brusone’) appears only on certain soil-tyvpes 
vation of brown- 


Lisease 
Results obtained so far of the 
ing that the 
rather a consequence of the effects and conditions of 
weather on the plant than 


Mnvesti 


rest presence of fungi is 


disease sug 
unfavourable soil and 
connected with the browning disease proper. 

Research work on the 
led to the that injury 
sulphide formed in the water-logged soil. 


cause of browning disease 
resulted from hydrogen 


Hydrogen 


View 


respiration and uptake of water and 


iphide inhul its 
Since the hydrogen sulphide 


nutrients by the plant! 
we considered the problem to 


is removed by oxveen, 

he practically cleared up At the same time both 
the disease and the fungus were absent in years when 
solar rad ation was abundant and the photosynthetic 


processes were not impeded? 
Further experiments were carried out to elucidate 


the relation between browning disease, the appearance 
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that when 


407 


No. examined 


1-66 11-9 1-28 
[30-0] 4-70 O-sl 
44-9 2-87 | ? 


compared with control J’ Ons.) 


the 


of Piricularia and of photo 
synthesis. In our experiments we the well- 
known Dunghan Shali variety, which is susceptible to 
browning disease. As it is well known that the 
amount of photosynthesis is different for light of 
different colours, plants in the same developmental 
stage were exposed to different colour effects. For 
this purpose four iron stands (130 em. 130 em, 

200 em.) were made and covered except for the 
bottom—with black, white, red. and blue linen. 
These frames were placed under identical conditions 
over plants in various phases (tillering, stern elonga 
ting, blossoming) of development each for 6 days and 
the changes occurring in the covered plants were 
Betore the elongation of the stem, no 
infection could be found in any of the 


intensity 
used 


orvuzae 


observed. 
fungal 
plants. 

Following elongation of the stem, the following 
observations were noted : Plants under a black cover 
Those under a blue cover became 
thin and developed no further. Una r red they 
the leaves of the plants under 
white were covered with Piricularia The 
leaves of the plants under a red cover showed no 
more fungal spots than those of control plants, where 
they were insignificant. After removal of the white 
fungus-spotted plants produced under it 


clied inevery case, 
elongated, while 
oryzae. 


cover the 
continued development and gave crop. 

As regards redox potential of the soil and oxygen 
content of the soil water, the most favourable con- 
dlitions were under the red cover. 


From these observations we conelude that the 
synthetic processes of the rice plant under the white 
cover are, to a certain extent, inhibited. In the 


leaves, as a result of disturbed physiological processes, 
free amino-acids, mainly and asparagin, 
accumulated and rendered possible the appearance 
of the fungus. On the other hand. under the red cover, 
the undisturbed vital process of the plants developing 
in the abundant red light prevents the fungus from 
becoming established. In these experiments, fungal 
infection could occur only after the elongation of the 
stem, that is, in the generative phase whon the quan 


glutamin 


of carried to the roots decreased si” 
nificantly. 

R. VAmos 

ZsoLtpos 
Institute for Plant Physiology, 


University of Szeged. 
I, Petrasovirs 
Research Institute for 


Irrigation and Rice Culture, 
Hungary. 
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HAMATOLOGY 


Relationships between Blood Groups and the 
Fat Percentage of the Milk in Cattle 
CATTLE 
regard 
yovormuny blood 
of these 
multiple alleles. 


with 
loci 
and 


of 


show 


blood 


pronounced polymorphism 
No than eleven 
have detected, 


very extensive numbers 


to groups. loss 


groups been 
some carry 
tecent work! indicates the existence of relation 
ships between some blood group genes and characters 
of economic importance in cattle. Mitscherlich et al.t.* 
presented evidence for a negative influence of the M 
milk vield I compared? the fat per 
contage of the milk, total fat yield and the heart- 
yirth measurements of paternal half-sibs having and 
lacking certain blood-group 
eight different genetic systems. 
cant 


gene on total 


genes belonging to 
Statistically signifi- 
associations were found particularly between 
some blood genes and fat pereentage ; the latter 
trait having the highest heritability of the three 
production characters studied. Especially one of 
the multiple alleles at the B locus, namely, B#U.YL’, 
seemed to exercise a strongly positive influence on the 
fat percentage Heifers carrying this allele had, on 
the average, a fat percentage which was 0-19 unit 
higher than that of their paternal half-sibs lacking 
this allele. Similarly the / gene had an increasing 
effect, while the 1 gene showed a negative influence 
on the fat A seemingly pleiotropie 
effect of some B alleles on the fat percentage was also 
reported by Neimann-Sorensen’. 


perce ntage. 


[f a large number of tests are performed, statistic 
ally significant effects may be indicated even if no 
real exists. The associations 
between the B8).¥D, J and L blood-group genes and 


fat percentage found in my earlier paper have there 


biological association 


fore been re-investigated on independent material. 

1955 the blood groups of all bulls used for 
artificial insemination in Sweden are tested. Records 
are now available of the daughters’ fat percentage of 


since 


several of these during the first lactation (305 days) 
and the deviation of each daughter-group from the 
contemporary herd averages regard fat 


percentage. These records (compiled by the bureau 


with to 


Table 1 INFLUENCE OF SOME BLOOD Grove GENES CARRIED 


percentage 
daughters 


With 


Without Fr: 
With J 
Without J 
With / 
Without / 
With 
Without 


With J 


Y 
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for progeny tests, N.A.T.) furnished material for the 
present study. Only those bulls were included the 
blood of which was tested before anything was known 
about the production of their progeny. For each of 
the blood groups studied, the bulls were divided into 
two classes, namely, those having and those lacking 
a particular blood group. For the Swedish Red and 
White breed (SRB) 205 bulls udied, each 
having between 10 and 41 daughters (average 16-7). 
and in the Swedish Friesian (SLB), 77 bulls with 10-37 
daughters each were analysed. The influence of the 
blood groups of the sires on the butter-fat test of then 
progeny is summarized in Table 1. For comparison 
the results obtained in previous work* on the effects 
of blood group genes within progeny groups are given 
in the right column of Table 1. The allele BBU,Y)P 
exercised a strongly positive influence on fat per 
centage in both the SRB and SLB breeds. Thus the 
fat percentage in daughter-groups from sires carrying 
BBO\YD’ exceeded that of the daughters from the 
remaining sires by approximately 0-10 unit Most 
of the earrying BBO.YD’ were heterozygous 
Slightly more than half their daughters may there 
fore be expected to have BBY’, The total in- 
creasing effect of this allele on the fat percentage can 
therefore be estimated at about 0-20 unit. It may 
be recalled that in previous work carried out within 
progeny groups, the heifers having B80.¥" produced 
milk with 0-19 unit higher fat porcentage than those 
lacking this allele. 

In both the breeds the butter fat test of daughters 
from ./-positive sires exceeded that 


were st 


sires 


of the offspring 
from sires lacking J with approximately 0-04 unit 
The difference not statistically significant 
within any of the breeds, but when the data on the 
deviation from the herd averages were pooled, a barely 
statistically significant effect of the / was 
obtained (P 0-05). However, no. cumulative 
effect of the BBO.YD’ and ./ gene was found InSRB 
the fat percentage of the daughters from the 15 sires 
earrving both these genes was thus almost exactly 
the same as in daughters from sires carrying BBAYP 
only. 

With regard to the L system finally, the results 
were confl.cting. Within groups of paternal half- 
sibs of the SRB breed the L seemed to exercise 


was 


gene 


>= 


vene 


A.1. BULLS ON Tue Kurrer-Far Test or Tarin PRoGENyY® 


between 


op. 


0-05, 


tP< 0-01. 


0-001, 


ine 

ie 
Weighted difference 
Fat progeny average and between paternal half cas 
Breed ilood group genes No. of sires of eontemporary herd t sibs having and locking Soe 
0. OF sir t n iporar wer 
average respectively genes (ref. 2) oth 
37 4°23 + 

| 3-423 66f 0-19% 

| 168 4°12 

62 4°17 + 0-06 
SRB 1-84 100 
143 4-13 
27 4-14 + 0-03 sais 

178 4-14 + 0-08 bes 
5 4-07 0-10 

70 3°06 ool 
14 4-01 0-04 

SLB 0-98 0-87 
Without J 61 8-96 
With / 27 402 O07 
22 
Without / 4s 3°04 
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a negative influence on fat percentage. However. 
in the present work the daughters from the SRB 
sires of group L had almost exactly the same fat 
percentage as the daughters from sires lacking L. 
In SLB, on the contrary, the daughters from sires of 
group L had significantly higher fat percentage than 
those from sires lacking L. 

Relationships between fat percentage and blood- 
yroup genes may be due to pleiotropy or linkage. If 
due to relatively close linkage, results such as those 
obtained in the present work with regard to L 
might be possible The fact that m three inde 
pendent materials comprising different breeds 
the BBO.YD’ and ./ genes were associated with high 
butter-fat tests suggests that plo otropie relationsh ps 
exist between fat percentage and the correspond 1g 
In the case of the BBO,YL’ allele 


percentage seems to 


two 


two blood groups. 
the influence on fat 
be so strong that selection for this allele might possibly 
be used to the fat the milk. 
However. before such selection can be recommended 
in practice, its influence on other production traits 
must be known 

A full account of this work will be published else 


increasing 


raise percentage of 


where. 
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Hzmoglobins of Fetal CBA Mice 


IN man and PATS other species, foetal h emoglobin 
differs from the haemoglobin of the adult, the differ 
being in the globin moiety and not in the 
prosthetic group’. ‘The hemoglobin in the blood of 
the new-born is often a mixture of foetal and adult 
Adult CBA shown, by 


gel elect rophore Sis, tO 


ence 


types. mouse blood can be 
starch 
hemoglobins (Cohen, B., personal communication), 
No one has, apparently, studied the foetal haemo 
rlobins of CBA or other strains of mice. 


contain at 


In the present investigation, the blood of new-born 
and of faetal mice was collected by decapitating the 
animals in heparinized saline. The red cells 
washed twice in saline and finally packed by centri 
fuging at approximately 1.0000 for 10° min An 
equal volume of distilled water was added to lyse the 
cells and the cellular debris spun down. The super 
the hemoglobin samples to he 
Adult hamoglobin 
the 


were 


natant provided 


investigated solutions were 


prepared from mother’s blood in a similar 
mamner 

The resistance of haemoglobin to denaturation with 
0-01 N sodium hvdroxide has been investigated by 
Wolling and van Bekkum®?, and our results on adult 
CBA hemoglobin, the denaturation of 
diluted solutions in the spectrophotometer at 576 mu, 
are comparable with their published figures. The 
hemoglobins from new-born and foetal mice were not 


sufficiently different from adult hemoglobins in their 


observing 
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resistance to the alkali to allow them to be readily 
distinguished : however, there appeared to be only 
two components in the curve for foetal hemoglobin 
while many of the samples of adult hemoglobin 
showed an extra fast component. Similarly, no 
satisfactory differentiation could be between 
these hemoglobin solutions using the technique of 
oxidation to methwmoglobin with either 0-OL or 
0-02 M sodium nitrite or with 0-0005 M potassium 
The progress of the oxidation of dilute 


made 


ferricyanide 
solutions of hemoglobin was again followed at 576 mu. 
Jetke® has found that this technique could be used 
to characterize the human foetal and adult haemo 
globins 

Starch-gel electrophoresis has been suecessful im 
identifying different hamoglobin types of human‘ 
and blood. Accordingly, samples of haemo 
globins of foetal, new-born and adult C BA mice were 
this 
fatal samples to ensure that no 
contamination of the fo tal blood with maternal or 
placental Llood occurred. Washed and packed cell 
samples were lysed in their own volume of distilled 
V1 phos} hate buffer, } H 6-8, was added to 
double this volume and the centrifuged. 
The supernatant hemoglobin were 
verted to the stable cyanmethwemog!obin® form using 
ferricyanide and evanide, 
and were then inserted into the starch gel on filter 
The Poulik discontinuous buffer system 


mouse” 


examined im Particular care was taken 


with the early 


way 


water 
solution 
solutions con 


potassium potassium 
paper wicks 
was used with a current of 20-30 m.amp. at 6 V./em. 


gel supplied by a low impedance, constant voltage, 
power pack. The current was passed for 6 hr. ; 
the gel was then sliced and stained with a hydrogen 
peroxide o-dianisidine solution* Elec trophoresis of 
the hemoglobins was always carried out during the 
same day that the animals were killed. As can be 
seen from Fig. 1, the early foetal hasmoglobins show a 
distinctive pattern. The samples of hemoglobin 
from late foetuses and new-born CBA mice were not, 
different the 


Further work on pregnancies, dated by 


however, consistently from those of 


mothers 


Furtal Dilutions of maternal Hb 
1 2 
Fig. 1. Starch-gel electrophoresis (Poulik discontinuous buffer 
system, ref. 7) of cvanmethvemoglobins prepared from early fetal 
and from three dilutions of maternal! C&A mouse blood 
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vaginal plugs, showed that the early foetal pattern 
was seen from the twelfth to the fourteenth or fifteenth 
day of inter-uterine life, but that from the sixteenth 
day onward the adult pattern was generally obtained. 
The early foetal pattern differs from the adult in a 
diminution the relative of the fastest 
moving band and a predominance of the third rather 


of amounts 


than the second component. The slowest-moving 
band was well marked in the early foetal samples 
but was also present, though irregularly, in later 
life: the significance of this slowest band needs to be 


investigated further. 

It can thus be seen that, in CBA mice, early fetal 
blood may be distinguished from later foetal, new- 
born or adult blood by the relative distribution of 
the different hemoglobins. 

We wish to thank Mr. Bernard the 
University of Glasgow for his help and advice during 


Cohen of 
the course of this investigation. 
J. BARROWMAN 
K. B. Roperts 
Department of Physiology, 
University of Edinburgh. 
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PATHOLOGY 


Brain Glycogen- and Copper-Levels in Normal 
Sheep and Sheep affected with Scrapie 


LITTLE known about the biochemical changes 


Is 


responsible for the characteristic symptoms of 
crapie. We intend to examine systermatically the 
brain and other tissues for evidence of biochemical 
derangements A communication describing the 


lack of alteration of the serum proteins has already 
been published! 

Attempts to relate disease conditions in domestic 
be most informative 
kuru, a 


animals to those in man can 
While serapie has likemes 
affecting tribesmen in a localized area of New Guinea?®, 
we have considered, in view of the familial nature of 
scrapie, that be related to two familial 
conditions in man, one a glycogen storage disease 
Castaiyne-Lhermitte) and the other associated 


with an excess of copper in certain organs (Wilson's 


been to diseasc 


dlisease)*. 

In Casteigne-Lhermitte’s disease, a familial cardio 
muscular variant of Von hepato-renal 
elveogen storage disease, histological examination of 
the nervous the of 
viveogen within the nerve cells, varying from small 
droplets to confluent masses. The latter may actually 
displace the nucleus. This raises the question as to 
whether these could be with the neuronal 
vacuoles characteristic of serapie. In individuals with 
the glycogen storage there is @ motor dis- 
ability characterized by muscular hypotonia. Death 
usually follows from bulbar paralysis or respiratory 
Somewhat similar nervous Symptoms may 


CGierke’s 


reveals accumulation 


system 
confused 
disease 
infection. 
occur in serapie 


Wilson's disease is a familial disease characterized 
by progressive rigidity, a coarse tremor of the limbs 
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and a spastic condition of the face, mouth and 
pharynx with some degree of dementia in the final 
stages. A few cases develop in the first decade, but 
the onset is most common in the second decade. The 
disease associated with the finding of a great 
excess of copper in the liver, corpus striatum, and 
the cornea. This is due to the failure of the serum 
globulins to bind copper as it is absorbed from the 
intestine. While there are differences in symptom- 
atology between this disease and scrapie, the impor 
tance of copper in sheep neuropathology® suggested 
the necessity for basic information on copper-levels 
in sheep affected by scrapie and normal sheep. 

Six sheep in which symptoms of scrapie had been 
experimentally induced killed, the brains 
frozen within 60 min. and kept frozen until analysed 
Nine normel brains from a packing house and simi 
larly treated were used as controls. 

For glycogen, | gm. of the frozen brain was weighed 
into alcoholic potassium hydroxide and hydrolysed by 


Is 


were 


Kerr's method*. The glycogen was separated by 
centrifugation, taken up trichloroacetic acid 
solution and analysed by the anthrone procedure 


described by Kahan’. 


For copper, 15 iin. ot sheep brain were ashed over 


night in platinum at 600° CC. The residue was 
repeatedly digested with nitrie acid, dried and 


returned to the muffle at 600° C. for 1 hr. until white 
and then made up to volume with dilute hydro- 
chloric acid. The final determination was earried 
out on a suitable aliquot by Forster’s method’. 

Brain glycogen values of the six sheep affected by 
scrapie ranged from 0-86 to 1-04 mgm./gm. of dry 
matter while the range for nine normal brains was 
0-57-1-18. The early onset of scrapie, differences in 
symptomatology and the fact that brain tissue from 
affected sheep does net show elevated glycogen-levels 
indicate that not similar to Castaigne- 
Lhermitte’s disease. 

Brain copper values of affected sheep ranged from 
12-2 to 16-7 parts per million of dry matter while the 
range for normal brains was 13-0-35-0. The values 
for scrapie sheep thus fall within the lower part ot 
the normal range. This indicates that a defect in 
copper metabolism is unlikely to oceur in the patho 


SCTapie Is 


genesis of serapie and that there is little chance of a 
relationship to Wilson’s disease 
R. J. 
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Isolation of Trypanosoma rhodesiense 
from Wild Glossina palpalis 


IN an account of the epidemiology of human 
trypanosomiasis in south-east Uganda, Robertson 
and Baker! have referred to the momentous dis 


et al. of the association between 
} fusci pes Newstead and the devastat 


ing epidemic due to Trypanosoma gambiense in the 


covery by Bruce 
Glossina palpalis 
early vears of this century. 
T. rhodesiense Stephens and Fantham in epidemic 
form in 1940 * and its persistence afterwards, sleeping 
sickness in south-east Uganda was due apparently 
to 7. 
only by G. palpalis. 

During the epide mic of T. rhadesiense MacKichan 
recorded the first isolation of this species from G 
pallidipes Austen in the Lugala area of 
Uganda and afterwards other isolations of T. rho 
pallid pes have been made* The 


rine sleeping sickness 


gambiense and was considered to be transmitted 


south-east 
lesiense from G. 
interesting change from 7’. 
to that due to 7. rhodestense and the similarity of the 


epidemiological picture of both forms of the disease 
in south-east Uganda have been commented on by 
Robertson and Baker’. 

Unsuccessful attempts to isolate 7’. rhodesiense from 
palpal fuscipes have been recorded? Rennison* 


failed to isolate any brucei group trypanos 


and of Willett’s five strains, the four which were 
tested proved non-infective to man 
During January and February 1960, 14.500 @ 


ipes were collected at Lugala (0° 12° N 


j 


palpalis 
33° 54’ E.) in south-east Uganda, and allowed to feed, 
not merely to probe, in batches on guinea pigs and 
albino rats. From these animals 21 strains of the 
T.. brucei group were isolated : no other species were 
detected. These 
albino rats and samples of the blood of the latter 
animals, killed at high parasitemia, were frozen and 
stored in a dry-ice cabinet 

Morphologically all the strains were of the 7°. hrice? 
group and were readily established in albino rats 
The mean prepatent 
with blood from the animals in which the strains were 
The 
parasitacmias reached 50 or more trypanosomes per 
high-power field in a wet preparation (4 mm. objec 
tive, 10 ocular) in a mean of 8-6 days. The mean 
longey ity of these infected rats was 18-0 (range S48) 


straims were sub-inoculated into 


period in rats, sub-inoculated 


> 


originally isolated, was 3-9 (range 2-12) days. 


days. 

The strains were tested for sensitivity to trypars- 
amide (B.P.) by injecting mice, at high parasitamia, 
intraperitoneally with tryparsamide, at the rate of 
160 mem on the sixth day 
the little 
the animals was cured. 

In order to discover whether any of the 21 virulent, 
tryparsamide-resistant 7. group strains were 
in faet 7. rhodesiense the infectivity to man had to be 
ascertained. It was not possible tottest each strain 
individually, so strains were pooled and inoculated 


after imoculation 
affected and 


kgm 


parasitamias were none of 


into one man as described below. 

The possibility of in provement of the condition of 
a patient with parenchymatous neurosyphilis by 
fever therapy being considered As 7. rho 
desiense produces an acute fever and the infection is 
with (B.P.), it 
was considered justifiable to combine a test of these 


was 


curable in its early stage suramin 
The patient had a strongly 
showed 


strains with this therapy. 


positive Kahn test and serious mental 
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Table 1. BATCHES IN WHICH 21 STRAINS OF THE Trypanosoma bruce 
GROUP WERE INOCULATED INTO MAN 
Estimated N 
ftrvpat me Site of 
Batch Strain N nocu inoculation Chane 
Left thigh absent 
13 27 
1 6 
2 63-1 
B 4 $-2 Right thigh present 
) 146 
10 
li 16-8 
i4 lv Left arm present 
16 23 «1 
17 4-7 
146 
i] 20) 13 Right arm present 
21 14 


deterioration. He did not come from a sloeping- 
sickness area. 

The 21 animals, infected each with one individual 
strain from the frozen material, were grouped into 
four batches (Table 1). To a vial of 2-5 mil. sterile 
heparinized Ringer's solution was added 0-1 ml. of 
heart blood from each member of batch 4 (Table 1) 
After mixing, 2-0 ml. of this suspension were inoc 
ulated sul cutaneously into the patient This procedure 
was repeated for each batch B, C and D):; the inocula- 
tions were made successively on day 6 at about 2-hr. 
intervals at the sites designated in Table 1. 

The patient was examined each morning and thick 
blood films were examined daily. Trypanosomes 
were detected in the patient’s peripheral blood on 
day 7 before a chancre had been seen. On day 8 
characteristic chancres were seen at sites B,C and 
DD. On day 9 the peripheral blood was estimated to 
contain 420,000 trypanosomes per cu.mm. A slight 
pyrexia (axillary temperature, 99-2° F.) occurred 
on the evening of the day 7 and was followed by a 
continued pyrexia (axillary temperature, 102-4° 
104-0° F.) from day 8 to day 9, when the patient’ was 
treated with suramin. The temperature subsided 
by crisis on day 10. The patient’s mental condition 
appeared a little improved. 

To summarize these observations; all the strains 
isolated were highly virulent to rats or mice in the 
laboratory and were resistant to tryparsamide. In 
addition, at least one of the strains produced an 
acute infection with a high parasitemia in man after 
a short incubation period. The appearance of 
chancres at three of the four sites of 
suggested that each of batches B, C and D contained 
at least one strain infective to man. 


inoculation 


It is concluded that among the strains there was 
at least one strain of 7’. possibly more 
This is the first isolation of 7. rhodesiense from wild 
G. palpalis ; furthermore, it is the first 
a trypanosome proving infeetive to man 
Tavlor’s® 


rhode 


isolation of 
from wild 
G. palpalis. presumptive evidence that the 
palpalis at CGanawuri was 
Buxton?. The widely 
held view that G. palpal s is onlv associated with 


salivary infection in a G. 


7. gqambiense is discussed by 


T. qambiense sleeping sickness must clearly be 


re-examined. 
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RADIOBIOLOGY 


Quantitative Cytochemistry using Directly 
Applied Radioactive Reagents 


WHILE radioactive isotopes have found valuable 
application in many cytochemical studies of metabolic 
incorporation little far 
male of such labels in cytochemical reactions applied 
directly to the localization of substances in tissue 
specimens. Some qualitative applications to enzymic 
cytochemistry, for example, using metals or phos- 
phorus-32 in deposited products, have been reported! 
We have now examined the applicability of tritium. 
labelled reagents which form covalent bonds at 
specific sites in tissue Components, as a method in 
juantitative cytochemistry. The 
a method will include, inter alia (ef. ref. 
the problems ot 


process ise has sO been 


advantages of such 
2): (1) an 
from some of selectively 
introducing sufficient light-absorption at specific sites, 
sinee the label can be carried on many suitable simple 
(2) autoradiographic measure- 


escape 


reagent molecules ; 
nent, 
micro-spectrophotometry and is independent of the 
molecular environment of the target sites ; (3) checks 
und calibrations of micro-spectrophotometric methods 
for the same components, and the possibility, at leas' 
in principle, of absolute determmations 

To establish the basis of the method, the acvlating 
reagent acetic anhydride, labelled with tritium, was 
applied (0-4 M) in pyridine-acetonitrile as a general 
blocking agent’, to indicate the total number of groups 
NH,, OH and 


Frog red cells (in 


available to arylation, notably 

SH groups in macro-molecules 
plasma free smears) were exposed toa layer of reagent 
solution in small, closed tubes. Thorough subsequent 
washings, in turn in unlabelled reagent, sodium acetate 
solution and water, removed all isotope 
Satisfactory and reproducible autoradiographs were 
obtained, by the stripping film method of Pele‘, after 
short film exposures (for example, 2 days, for reagent 
at 1-5 ue.juM). The amount of isotope bound per 
cell inereased with the reaction period, up to a 
maximum value (Fig. 1). Nil counts above back. 
ground were found in cells similarly treated but 
a prior (15 hr.) with unlabelled 


eXCess 


having treatment 


reagent 
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5 10 
Reaction time (hie 


Mean grain count () S.D.) per cell, in normal frog red 
cells, after different periods of reaction 


The total number of groups (.V) available to this 
in the normal frog red cell (lengths of axes 
in the ranges 20-23u and 13-15u) was found to he 
mole (or 3-5 10"! groups). This is 
consistent with reaction at a large majority of the 
potential acceptor sites in the macromolecules in this 
cell. Such a figure is calculated fromm the equation 


reagent 


» 
@ 
N per cell) 
ts 


where rmax. 


the maximum number of grains that can be developed 


per cell after treatment with reagent at specific 
activity 8 (disintegrations per mim. per mole) and 


film exposure of ¢ min. 

and are gram yield correction factors. J, is 
equal to the mean number of grains actually developed 
per activating $-particle. Multiple grain activations 
are betrayed by close clusters of 2 or 3 grains, and an 
idea of the magnitude of g, is obtained by scoring 
these as units. Such re-counting gave g, 1-28 
(S.E. 0-03) which, in view of the inclusion of acci 
dental clusters, is the upper limit. g, corrects for all 
those meident $-particles not producing graims, duc 
to latent image fading, low multiple eolh 
In practice, only g,.7, is required, and this 
product was determined empirically by comparison 
of the emergent $-particle flux from a specimen (read 
in a with the number of grains 
developed in an autoradiograph of the same specimen 


energies, 


s1oms, ete. 


gas-flow counter) 


This ratio gave a value of 0-85 for g,.q. 
Self-absorption is represented by the 
correction factor a. Assuming the absorption data 
of Fitzgerald et al. hold here, and if the equivalent 
mass per unit area of the cell is known (found here 
by interferometry*), the total absorption can be 
obtaimed by an appropriate integration. ‘This method 
gives a 0-21 here (that is, 21 per cent transmission) 
A direct determination of a 
measurement of the emergent §-particle flux from a 
specimen, followed by extraction and measurement 
(in a gas-flow counter) of the total radioactivity of 
that specimen. ‘Two such experiments gave values 
of 0-18 and 0-19 for a. The direetly determined value 
was preferred in calculations of NV. 

For comparative work, the correction 
evaluated here can be ignored, but for 
determinations they must be investigated for each 
new type of material. The routine use of standard 


abs« mon 


was also possible, by 


factors 
absolute 
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labolled specimens, for example of acylated frog red 
cells as here, is useful as a means of monitormg 
variations in the autoradiography of other treated 
specimens. 

Similar methods can clearly be applied with other 
reagents for the determination of important types ot 
groups in various cells. We have found that the 
number of available protem NH, groups can 
apparently be measured by use of the same reagent 
in cold, aqueous buffer (cf. ref. 7). With the use of 
unlabelled, selective blocking agents, or with the 
introduction of labelled acetyl] into other reagents, or 
with the use of reagents of other types labelled with 
tritium (or carbon-14 or sulphur-35 where the highest 
resolving power is not required), the measurement of 
other cell components will be feasible. 

A fuller account and discussion of these and 
related experiments will appear elsewhere. We thank 
Dr. S. R. Pele for discussion, and the Medical Research 
Council for a grant to support this work. 
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Modification of Radiation Damage in Seeds 
by Post Treatment 


IN their recent paper on modification of radiation 
damage in dormant seeds by storage, Curtis et alo 
reported that very dry barley seeds if germinated 
iunmediately after irradiation show the same damage 
as seeds of higher water content. The very dry 
seeds, however, as distinct from those of higher water 
offect, the 
damage increasing as the seeds are stored between 
soaking. In these experiments 
under anaerobie conditions 


content, showed a considerable storage 
irradiation and 
soaking was carried out 
for an initial period of | hr. 

The existence or of a effect in 
irradiated seeds has been reported by many workers? 
However, the moisture content of the seeds, which 
greatly influences their radiation sensitivity®, was 
not controlled in most of these earlier investigations. 
In the remaining papers there appears to be no agree- 
ment on how the observed storage effect is related to 
the water content or how it is influenced by the 
conditions of storage and soaking. In order to shed 
some light on these questions, a study of the storage 
effect in Vicia faba seeds was therefore undertaken 
using precisely controlled experimental conditions 

The material was Vicia faba var. 
‘Throws M.S. Winter Beans’, kindly supplied from 
Hasler and Co., Ltd., Dunmow, Essex. The beans 
were stored in desiccators in single layers over 
sodium hydrogen sulphate or caleium chloride, the 


absence storage 


used minor 
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water content bemg measured by ishing samples of 
20 and drying at 105° C. to constant weight 

Seeds of different water content were pricked anal 
given 3,000 r. or 10,000 r. N-ravs, using 200 kY., 
15.n.amp., aluminium, 550 r. Irradiated 
seeds and controls were either soaked 4 min. after the 
end of irradiation for an initial 8-hr. period, or stored 
Water 
content was kept constant during storage. It 
be shown that, after 8 hr. soaking, 90° per 
embryos are fully soaked, whole seeds having taken 
up about 85 per cent of their original dry weight of 
water. The soaking quart z-dist illed 
water at 20 14° C free of carbon 
dioxide, or nitrogen free of carbon dioxide and oxygen 
(purified product of Linde A.G. with oxygen content 
of less than 0-001 per cent, purified further by passing 
over catalytic copper’) bubbled through the 
water during soaking. 

Seeds were then grown in pots of moist sawdust im 
an incubator running at 20 1/4° C. and 90°95 per 
cent relative air humidity. Germination was determ 
ined and root and shoot length measured 11 days 
after soaking. The beans were stored in darkness 
except for the final pricking and _ irradiation, and 
soaked and grown in darkness except for 10 min 
daily at than 20 ft.-candles. These 
exposures to light should not affeet the ultimate 
length of the ¢. For each experimental 
procedure three pots of 20 beans were used. The 
significance of the resulting differences was tested by 
means of analysis of variance. 

For seeds of 9-7 and 10-4 per cent water content 
the different conditions of soaking after irradiation 
had no effect on the percentage germination using 
either of two criteria : (a) visible splitting of the testa 
over the tip of the radicle ; (4) root- or shoot-length 


for S$ weeks in desiccators and then soaked 
Cun 
cent ot 


done m 
Kither air 


Was 


Was 


short 


less 


she mor? 


longer than 0-5 em. 

Root and shoot growth results for the same exper: 
ments are summed up in Fig. 1. The root and shoot 
growth Is expressed as a percentage of the individual 


controls in Table t. 


Table 1. Length of root and shoot after 11 days growth capressed 
as a percentage of individual controls for beans of 9-7 per cent moisture 
content, irradiated with either 10.000 r, or 3,000 rT. and soaked imme 

diately or after 8 weeks storage, in either nitrogenated or aerated water 


3.000 1 10,000 
Soaking 


procedure 


Soaking time 


Root Shoot 


4 min. after en Nitrogen 
of irradiation Air 

s weeks after 

end of irradia Nitrogen 
tion Air 


It can be seen that there was a st rong effect of both 
and shoot-length, but no clear 
effect of the other factors in question. Statistical 
analysis shows that apart from the irradiation 
(P < 0-001) only moisture content gave significant 
differences in root and shoot length (P 0-01 

0-001). Seeds with 9-7 per cent humidity at zero 
soaking time gave slightly shorter roots and shoots 
than seeds with 10-4 per cent humidity. This damag 
ing effect of drying in Vicia faba var 
was pointed out earlier?-*. According to the new 
results it appears to be significant for very small differ- 
ences in water content. It should be mentioned, how 
ever, that growth reduction in the hybrid stock used 
here at 9-7 per cent water content was small, com 


irradiations on root 


minor seeds 
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wmamedate soaking 8 weeks storage 
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J 
controls 3000 10000 r controls 3000 10000 r 
Fig. 1. Shoot- and root-length of seedlings eleven days after soak- 
ing. Seeds of two moisture contents, 9-7 per cent (1) and 10-4 per 


cent (2). D>ses of 0) cr. and 10,000 r. X-rays. Soaking, 4 min. 
or 8 weeks after ead of irradiation, under aerobic (9) or anaerobic 
(V) coalitioas, Mesas from 6) beans in each case 


pared with the earlier findings for an inbred line and 
that 15:1 per cent water content gave no 
better growth than those of 10-4 per cent. 

Apart from these two effects there was no other 
significant effeet. Neithor the period of storage, nor 
aerobic or anaerobic soaking had any effect on the 
observed, nor was any higher 
radiation and storage. 


Is of 


radiation damage 
interaction observed between 
or radiation, and soaking procedure. It 
should be mentioned that Vicia seeds of higher 
moisture content (12 per cent) when irradiated with 
3,000 r. gave no growth reduction (experiments 
carried out in Southampton, unpublished), which 
shows that the water content used here (9-7 per cent, 
giving about 42 per cent growth reduction in shoots 
for 3,000 r.) was of the right order for V /cia seeds for 
testing the effects in question 

The above results, though at variance with those 
of Curtis et al.’ and other workers on barley in showing 
no post-racliation effect of storage or of availability of 


storage 


oxygen during soaking, do not preclude the possibility 
that these effects may occur in Vic/a under different 
conditions. Curtis et al. used barley seeds dried to 
very low water content ; they gave higher doses and 
vrew their seedlings in the light. However, it seems 
important to point out that any generalization 
concerning ‘storage effect’ and ‘modification by post- 
treatment’ is at present premature, and it is clear that 
further experiments of a wider scope and with other 
materials are order to determine the 
conditions under which such effects appear. 

I arn indebted to the Department of Scientific and 
Industrial Research and the Deutsche Akademische 
Austauschdient for a research fellowship in Great 
Britain, during which earlier of the work 


necessary in 


stages 
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reported here were carried out. Sincere thanks are 
due to Dr. G. R. Lane of the Botany Department, 
University of Southampton, for valuable suggestions 
and constant encouragement 
study there, as well as for very carefully going into 
part of the experimental data and for help in the 
English manuscript. I am also indebted to Dr. L. H. 
Grav. Northwood, Middlesex, and to Dr. H. J. 
Seifert of the Chemistry Department, Giessen, for 
kind suggestions regarding the gases used. Irradia- 
tions were done at Southampton by Dr. J. R. Clark- 
son of the Royal South Hants and Southampton 
Hospital, at Giessen by Prof. Th. Hornykiewitsch 
and Dr. W. Hartung of the Medizinische Klinik der 
Universitit. Their kind co-operation is gratefully 
acknowledged. The work in Giessen is supported 
by the Deutsche Forschungsgemeinschaft. A more 
detailed account will be given elsewhere. 
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Rapid Preparation of Fresh Frozen 
Sections of Barley Roots 


In the course of investigations of the movement of 
nutrient ions through barley roots, it became necessary 
to stop the movement instantaneously and study the 
distribution of the nutrient ions at that time. <A 
technique was devised that involved stopping the 
reaction at liquid-nitrogen temperature and section- 
ing the frozen tissue for subsequent radioautography. 
The purpose of this communication is to report on a 
method of preparation of fresh frozen sections in- 
volving no prior fixation of the tissue. 

The barley roots are placed in water at 0-5 ©. 
for 1 min. They are then oriented in a slightly con- 
gealed 5 per cent gelatin mixture containing 3-5 per 
cent glycerine jelly. The matrix is prepared by 
mixing 50 c.c. of melted 10 per cent gelatin mounting 
medium containing 0:5 per cent carbolie acid 
(‘Hareleo’), 7 ¢.c. of glycerine jelly mounting medium 
(Brandt), and 50 e.c. of water. The mixture is 
allowed to cool to a soft jelly and spooned into a 
small embedding box that has been chilled in ‘dry 
ice’. The roots are immediately pushed into the 
‘jelly’, oriented and the whole embedding box placed 
in isopentane that has been cooled by liquid nitro. 
gen to approximately —160°C. If the drop in tem- 
perature is too rapid, the matrix blocks will often 
erack, and at least a minute should be allowed to 
bring the blocks to 160°C. 

After freezing, the blocks are left at room tem 
perature for a few minutes to allow them to be cut 
from the embedding boxes and then placed in a 


cryostat kept at approximately 22° C. When 


during the period of 
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The COMPREHENSIVENESS of “QUICKFIT”’ 


leads to progressive economy in laboratory glassware 


Comprehensiveness is the keynote of ‘‘Quickfit’’ 
interchangeable laboratory glassware. Your 
flask requirements must be very unusual if you 
cannot find them within the ‘‘Quickfit’’ range. 
The same may be said of adapters, stoppers and 


extraction apparatus, as well as all the other types 


of laboratory glassware made by ‘‘Quickfit.”’ 
That name is the synonym for comprehensive 
laboratory glassware. It brings complete standard- 
isation to laboratory glass equipment. It enables 
you to do more with rather less. ‘‘Quickfit’’ is 


the basis of progressive laboratory economy. 


QUICKFIT & QUARTZ, Ltd 


Dept. Z(h), ‘‘Quickfit’” Works, Heart of STONE, Staffordshire 


Phone: STONE 481 


Semi-automatic machines grinding ‘‘Quickfit’’ 
precision ground joints. 
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From the Editors’ Preface: 


“The intention of Advances in Morphogenesis is to help to link the various branches of biology that 
deal with development. It will seek to do this by discussing topics of current interest, in a form that 
we hope will be intelligible to a wider circle than the author’s immediate colleagues. We regard 
as at least potentially within its scope any study of the new formation or of the remodelling of 
living material. The diversity of morphogenesis thus conceived is very great, but not so great that 
the different branches cannot learn from each other. We may hope that their mutual stimulation 
will encourage the synthesis of some much-needed general ideas about mechanisms of develop- 
ment, which when successfully framed will surely begin the next great advance in biology.” 
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tissue blocks are brought up to this temperature, 
recrvstallization begins to although rather 
slowly’. Nevertheless, within two days the cutting 
characteristics of the tissue blocks change noticeably. 
Very low-temperature storage 1s advisable if blocks 
are not cut within a day or two. The blocks are 
mounted and cut at 20° to 22°C. The Minot 
mierotone, lubricated with ‘Arctic’ oil, has been satis- 
factory, and 16-2 sections of barley roots can be cut 
The use of a glass window? 


occur, 


as a matter of routine. 
on the knife prevents cutting the section 

Figs. 1 and 2 show cross-sections and transverse 
sections of water-mounts cut according to the above 
procedure The photographs were taken within 
fifteen reinutes of the tissue being cut. There is no 
indicat) 1 of physical alteration of the tissue during 
on or cutting. The cross-section and trans 
verse + ctions are similar to the illustrations of 
Heimseh! of barley roots prepared by standard 
techniques involving paraffin impregnation, 

After sectioning, alternate procedures are possible 
depending on the use to be made of the section. The 
section may be brushed on to @ warm gelatinized 
slide, where melting and flattening take place at 
The sections dry very rapidly, and solutions 


prey wars 


onee 
auch as water or vital dyes should be added imme 
diately \ procedure found successful for morpho 
logical detail is to brush the section on to a warm 
gelatinized slide flooded with 10) per cent neutral 
formalin and allow it to dry at room temperature 
Sections may then be stained and mounted by 
standard procedures. For radioautography sections 
mav be brushed directly on to photographic plates 

One of the advantages of the present procedure is 
\ sample of fresh plant tissue Can be 


its rapidity. 
obtained on a 


excised. frozen. cut and 
microscope slide within an hour, depending prim 
arilv on the length of time necessary 10 Taise the 
bloeks from 160° to 93° C 

Another advantage is that a chemical. and to some 
extent physical, reaction can be stopped or slowed at 
viven time and the tissue examined within the 

In our own case, we are interested im 1on 
movernent in tissue. We can stop this reaction, and 
by the use of radioautographs localize the presence 
of th Other applications in chemical studies, 
memeration are 
applicable to plant tissues as to animal tissue pre 


section 


hour 


ons 


analyses, and micro 


pared by similar techniques 


Fig. 1. 
2° C, a frozen gelatin block containing the roots : 
400: (2) transverse sections, approximately 
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Vater mounts of 16-/ sections of six-day-old barley roots obtained by cutting at 
(1) cross-section, approximately 
Root tip in centre 
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The present method prepares fresh frozen plant 
sections involving no prior fixation or dehydration 
of the tissue, in contrast to other frozen tissue tech 
niques requiring drying® or prior fixation. Thus. 
wwtefacts and during tissue pre 
paration are minimized to vanishing point. 

Although the method has been used only on roots 


changes occurring 


of young barley plants, it shows promise as a general 
method for the rapid preparation of fresh tissue 
sections without prior fixation. 
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Low-Temperature Injury in Lovegrass 
(Eragrostis curvula (Schrad) Nees) 
Eragrostis ¢ perennial buneh grass 
widely used in South Africa. In order to determine the 
low-temperature tolerance of this grass, the following 
experiment was carried 


is a 


out. Twenty dormant 
stools of BE. curvula (‘Ermelo’ variety), eut to within 
3 in. of the ground, were transplanted in the wintet 
(May 28) of 1958 into 4-gal. tins, and watered. Ten 
of these tins were placed in an illuminated constant 
temperature room at 31° C. (87-8° F.) on July 9 
Active growth started within a day, and the plants 
reached a height of more than 12 in. within nineteen 
On July 28 the plants were grouped in pairs, 
each of which was subjected to one of the following 
temperatures for three days : 6-7° C. @ F.). 
©. (8° 12-2° C. (10° F.), 10-8° C. 
12-5° F.) C. (36° F.) They were then 
transferred to a glasshouse (at approximately 
(75 F.)) for further observation 

All stools had been killed by low 

temperature. 

Of the r 

were 


days. 


and 7 


maining ten tins, two 
placed in each of the ilhum 
inated low-temperature rooms main- 
tained at temperatures of —16-7° C. 
(2° F.), —13-3°C. (8° F.), —12-2°C. 
(10° F.), 10-°8° C. (12-5° F.) and 
(385°: F.) on July 9. On 
July 28 these tins were transferred 
to high-constant temperature rooms 
(31° C. (87-8° F.)) for three days, 
after which they were placed in a 
glasshouse (approximately 24° C. 
F.)) for further observation. 
the two plants which had 
previously been maintained at 1-7 
C. (35° F.) resumed growth within 
two days, the remainder having 
been killed. 
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These observations support the views of Crider’, 
who suggested that most perennial crop plants were 
subject to greater winter injury if previously encour 
aged by irrigation or other means to remaim im a 
until cold weather set in, and 
injury could not be attributed 


succulent condition 
further that 


to low temperature alone. 


winter 
J. H. Leien* 


Frankenwald Field Research Station, 
University of the Witwatersrand, 
Johannesburg 
* Present address Grassland Research Institut Hu 

shire 
' Crider, F. J., U.S. Dept. Agric. Cire. No. 730 (1945) 


Effect of Polyhydric Alcohols on Frost 
Hardiness in Plants 

IT have reported 

in a plant cell 

that polyhydrie 

anid 


IN previous communications! 
that the 


ICreases 


merease of sugar content 
ana 


glycol 


hardiness, 
ethylene 

protective 
injury 


its frost 


especially glycerol, 
the 


al« oh 
as glucose 


in 


also show same action 

and 

leaf colls. 
Recently, 


determine 


freezing Gardenia 


sucrose 


made to 
seasonal 


hardiness 


been 
the 
frost 


have 
bet wee n 
and 


some attempts 
the 


fluctuations of 


correlation 

glycerol content 
in some However, no evidence has yet 
obtain «ul to show whether the mecrease itn polyhydric 
alcohols, especially in glycerol, is an important cause 
of frost hardening in plants or not. Therefore, the 
fluctuations of various polyhydriec alcohols in the 
of or leaves of 19 different species 
were studied chromatographically 
in the course of both natural and artificial frost 
hardening. An aliquot of the extract of high con- 
centration of polyhydric alcohols, prepared by the 
usual method, was developed on a filter paper, using 
containing n-butanol water acid 
(4: 1:2). In order to separate mannitol and sorbitol, 
the process was repeated five tines. Quantitative 
analys's of three polyhydrie alcohols was carried out, 
based on oxidation with periodate of the polyhydrie 
alcohols eluted from the filter paper and subsequent 
colour reaction with a chromotropic reagent. 


been 


imsects 


bark twigs 


woody plants 


a solvent acetic 


INTENT OF VaRIOUS POLYHYDRIC ALCONOLS 
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In winter, te glycerol content in tea, climbing 
spindle tree and Platanus ranged from O+1 to 0-15 
per cent (wet weight), while in the other 16 species 
its content was very small (Table 1). Furthermore, 
glycerol content showed only a slight change which 
was obviously not significant, in both seasonal and 
artificial hardening. ‘Therefore, it may be safely 
said that glycerol does not play an important part 
in the frost hardening of woody plants 

In the content of mannitol ranged 
about Od per cent weight) in 
species (Table 1). Sorbitol content amounted to 
about 1 per cent in the apple tree (twig bark), 
Gardenia (leat), pomegranate (twig bark) and moun- 
tain ash (twig bark), but content is small 
in the other 15 species (Table 1). In winter the con 
tents of mannitol and = sorbitol 
increased 2-3 times as much as 
the mulberry tree they were 
summer value. From 
crease of total polyhydric alechols 
of apple tree was about 38 per cent ol that 
sugars during that period, but the values of all other 


from 


winter, 


to (wet 


its very 


OT 
mh August 


Bpecioes 
but 
halt 
the in- 
of twig 
of total 


im 
the 


reduced to 


summer to winter, 


in bark 


6 species used were less than about 7 per cent. 

The poly hydric alcohols in 
pomegranate Gardenia apple 
mountain ash (bark) ranged 
from about 40 to per cent 
content, but in the other 15 
amount to more than 12 per cent (Table 1). 

In artificial hardening arly October, 
such hardening is remarkably effective, 
in polyhydrie aleohols did not exceed about 0-1 per 
cent (wet weight) in many ; at the 
time, inereese in sugars ranged from about | 
1-6 per cent (wet weight) in all species. Moreover, 
anv positive correlation hetween the of 
iolvhvdrie aleohols and the hardiness of trees was not 
observed in 17 species examined (Table 1). 

From the results mentioned above, it 1s obvious 
that in both natural and artificial frost hardening 
polyhydrie alcohols play little part in the increase 
of the frost hardiness in most woody plants. However, 
in the species in which the total content of polyhydric 
aleohols amounts to about 40 per cent of the total 
sugar content, namely, in the Gardenia, apple tree, 
mountain ash and pomegranate, polyhydric alcohols 
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tree 


content © 
(bar k), 


total 
(leaf), 
im winter 
of the total 


ces 


bark) and 


not 


does 


in when 


the increase 


same 


Species 


to 


amount 


GARS IN TwiG BARK LEAF OF Woopy PLANTS IN WINTER 


Total 
polyhydric 
alcohol 


Material used 


twig bark 
twig bark 


twig bark 
} twig bark 
| leaf 
| leaf 

twig bark 


leaf 
leaf 
twig bark 
twig bark 
twig bark 


twig bark 


of frost hardiness d by the 
All samples were taken iu January 


s represent 


Degree 
*(At least.) 


fresh weight. 
freezing for 24 hr. 


Total P Frost hardiness 
(s) 2 ir.) 
023 0-05 0-07 | 0-35 5-23 | 6-74 | 
0-20 0-06 0-08 034 5-40 6-34 
| 
| O14 0-05 0-02 O21 $69 4-44 30° 
0-40 009 60-08 5°29 ofp” } 
Yar 0-16 0-10 0-06 | 31 4-27 | 715 
Pinna pen 0-13 0-03 0-06 0°22 3-97 5-60 
Rosa nend 0°35 0-06 004 | 0°45 | 5-26 8°55 
Rhododendron | 
Var. rose Nak 0-18 0.10 0-05 0-22 4°65 4°77 ‘ 
wavriana Mivabe | Ol 0-04 0-08 0-24 4-00 5-89 25" | 
Vorna ho. wbucie Koidz. 0-07 0-03 | 0-04 0-15 4-29 3°43 25 | 
Value pumila Will 0-47 1-15 0-03 1-64 3-15 52°10 25°C. | 
Platanus orientalis I 0-33 0-08 0-13 0-54 $77 | 8-88 eal 
\ s raticans Sieb o-14 0-20 0-15 0 45 3-82 11-85 25° if 
0-50 0-91 0-0 1-40 3-56 41-80 15° twig bark 
0-25 0-45 0-03 0-73 3-61 20-22 leaf 
Thea ain 0-08 0-05 0-12 0-13 | 3-33 
i Rardenia jas ninoides Ellis 0-30 0-59 0-02 1-36 2-54 | 55-00 le 
Picea glehnii Mast 0-07 0-06 on4 0-16 2-89 5 66 | 
Sorbus conm i 0-35 1-05 0-02 1°42 3-48 40-9 | 
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are considered to play some part m the inerease of 


their frost hardiness. 
AKIRA SAKAI 


Institute of Low Temperature Serence, 
Hakkaido Universit, 
Sapporo, Japan 


Growth of Lake Victoria Phytoplankton 
in Enriched Cultures 

heen stated that manv of the natural waters 

f ul; hates', and as a broad 

However, it 


Iv has 
of Africa 
vation this is not to be denied. 
sted that sulphate 
ing factor for 
and that shortage 
affecting the 


recent 


are short 
yeonerall 
been well as 
and phosphates, are a Jimnut 
prow th in Lake Victoria’, 
factor 


has al 
nitrate 

plankton 
solution a 
the Lake*®. During a 
the Mast ean Fishy r 
Jinja, Uganda, 


ot sulphates in 
productivity of SIX - 
Research 
a small 


months stay at 
Organization Laboratory 
part of iny time was devoted to culture experiments, 
and sore successful attempts were made to grow 
Lake Victoria phytoplankton in laboratory enulture 
The phytoplankton most usually dominant 
Lake Victoria is Melosira n var. t 
though other diatoms, including /. qranulata, M. 
and Nitzschia aciculari and 


ineluding A phanocapsa ela hista, 


USSENSIS 


italica, aqgass 
blue-green algae, 
Verismo par lia elegans and Lyng! cure 

often pr sent Melos important genus 
and forms the major source of food, in the Lake 
Tilapia esculenta and 


ra is the most 
itself, for the herbivorous fish, ; 
T.. variapilis, and most attention was paid to Melosira 
in this investigation 

To each of thirteen clean, sterilized, plugged 250 mil. 
conical ‘flasks was added a 125-ml. aliquot from a 
fresh, well-mixed, water sample from the Lake. Ons 
of these was treated as a control, and to each of the 
other 


to cultures 


s was added sterile nutrient solution as follows : 
and S 10 inl 
phate solutions of such concentrations as to produe 

culture concentrations of, respectively, 1-3, 13 and 
|. of sulphate ; to cultures P,, P, and P,, 
10 ml. of dipotassium hydrogen phosphate solutions 
to produce, respectively, 0-874, 8-74 an 187-4 mem./l1. 
of phosphate ; to enltures N,, N,. and Nz, 10 inl. of 
potassium nitrate solutions to produce, respectively, 
1-07, 10 of nitrate. To each of a 
fourth SPN, SPN, and 
SPN three nutrient 


substan os at 


of magnesium sul 


130 mem 


7 and 107 mgm./I. 
three cultures, 
mixture of the 


series of 
was added a 
the 
In caleulating these concentrations it was assumed 
that sulphate, nitrate and phosphate were nil in the 
Lake water 

Counts of algae made, by 
method'-* in the original Lake sample, and for each 
of the thirteen e¢ intervals of six or 
days for the next three weeks. A final count was made 
for some of the cultures after a further four weeks. 

The response of Melosira (mainly M. »; 
var. victoriac) to some of these different 
shown in Fig. 1. No growth occurred in S, and S,, 
and the difference between S, and the initial inocula 
It can be stated, there 
effect on the 


comeent rat on ley ‘Is Hs described 


were the sedimentation 


iltures at seven 


eultures is 


tion density is Insignificant. 


fore, that added sulphate had no 
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growth of Melosira. Nitrate at 1-07 and 107 mgm. :. 
had no effect on the growth of Melosira, and the 
cultures N, and N, are not recorded in Fig. 1. Nitrate 
at 10-7 (culture N apparently boosted 
growth initially but days many 
dead cells were found in the On the other 
hand, the addition of phosphate, particularly in the 
form, resulted in a significant merease in 
After a further four weeks there were more 
Melosira also 


mgm. /] 
after a further six 


culture 


most dilute 
Velosira,. 

than 3,000 cells per ml. in culture /’;. 
where 
concen 


showed a significant increase in culture SP?Ns, 
all three nutrients were added at the 
trated level. No growth occurred in SPN ,; or SPN, : 


but the reason for this is unknown 


most 


® 1011 12 13 14 15 18 19 


Days after inoculation 


16 17 


nts on growth of Melosira spp 
original inoculation density 


Fig. 1 Effects of added nutr 
in mixed cultures, Horizontal line, 


of blue 


increase on 


alguc 
the 
but 
have 


the three green 


showed a 


None of 
investigated 
addition of phosphate, 
factors other than nutrient 
been responsible for this. 

The Chlorococeales present in the original inoculum, 


species 
significant 
nitrate or sulphate ; 


limitations might 


especially tri istrodesmus falcat) &, showed an increase 
in all the cultures with additional nutrients, least so for 
phosphate and most for nitrate at 107 mgm. l. For 
these forms, then, the level of sulphate concentration 
in Lake Victoria with nitrate and phos 
phate, a limiting factor, and thi with the 
results of culture experiments in which test algae 


might be, 


agrees 


were used? 

The most 
Victoria phytoplankton, however, 
limited by the level of sulphate but is sensitive to 
phosphate, and hence the biological productivity of 
Lake Victoria, at the is probably more 
dependent on phosphate than on 

I should lke to my the 
Colonial Office for the award of a six-months research 
fellowship during the tenure of which this work was 


Velosira, in the Lake 
is apparently not 


mmportant genius, 


present time, 
sulphate. 


express gratitude to 


carried out. 
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(University of London). 
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A Simple Medium for the Demonstration 
of Chlamydospores of Candida albicans 


WHILE investigating the formation of chlamydo 
spores by different species of the fungus Candida, it 
was observed that human serum as a medium gave 
results. Cultures of Candida albicans 10, 
Candida Candida 10, and 
Candida stellatoidea 10, Candida quillarmond? 
Candida pseudotropicales 1, were examined by the 
following technique: 24-hr. growth in Sabouraud’s 
dextrose agar medium was emulsified with | ¢.c. of 
sterile normal saline; then 1 c.e. of this emulsion 
was added to a test-tube containing 4 drops of norma! 
human serum, and the tube was incubated at 37° C 
in a water-bath. After a lapse of 24, 48 and 72 hr., 
cover-slip preparations were examined under the 
microscope In where cultural and 
hiochemical tests for a strain conformed to those for 
‘‘andida all chlamydospores were produced 
after a lapse of 24 hr Chlamydospores, however, 
did not develop with other types. Thus the above 
findings show that this method is very simple, less 
expensive and than routine 
me thods. 


gor | 
russe i 


tropicale a 10, 
and 


each instance, 


less time-consuming 
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Growth of a Nematode in Tomato Plants 
grown on Sodium-deficient Water Cultures 


Host plants deticient 
potassium, magnesium, sulphur and iron will support 
a population of the root-knot nematode Meloidoqyne 
javanica’, whereas plants on full nutrient and heavily 
infected with VV. 


in nitrogen, phosph« rus, 


neognita acrita do not show deficien- 


eres of these elements? It has been reported’, 
however, that tomatoes infected with VV mecoqnita 
acrita show less sodium in their tissues than do 


uninfected plants 

It may be that members of the genus Melodlogyn 
require large amounts of sodium during their develop 
ment, and the following experiment was undertaken 
to teat the effect of ‘sodium deficic ney the growtl 
and reproduction of . javanica grown in tomatoes 
The terms ‘sodium deficient’ and ‘sodium free’ used 
here refer to plants grown in water cultures in 
which the presences of sodnim has been reduced toa 

All seeds used came from a single susceptible tomato 
plant of the variety Pan America. They were washed 
ix times in water distilled from a silica still which 
hourly This water, which was 
throughout the experiment, contained 0-0002 p.p.n 

Nutrient salts were re-crystallized as many as six 
their estimated before 
ine’ The somds were nvlon mesh 
over distilled water. When the radicles were about 
in length, a culture solution of half concentra- 


was changed used 


times, and sodium content 


germ nated on 


tion contaming 0-0042 p.p.m. sodium was substituted 
for the distilled water. 
ied and the methods of growth in polythene con 
tainers have been described! 


The concentrations of salts 
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Sodium was estimated, using atomic 
absorption instrument®, on a dry-weight basis. The 
methods used in infecting the plants and in measuring 
the growth of the nematodes have been deseribed', 
exeept that the agar was dialysed against distilled 
water as a 5 per cent gel for five days ith six changes 
before it was used. A 0-5 per cent solution of the 
dialvsed agar was used as the infecting medium. 
Infective larve of M. jaranicu were washed several 
times over a sintered glass filter of pore diameter 
5-15 before being placed in the agar The plants 
were exposed to infection for a period of 48 hr. and 
were then removed. The roots washed in 
distilled water before being returned to the nutrients 
The plants were grown in a cooled glass-house 
from which dust was reduced by a 
positive pressure of filtered air. A diurnal tempera 


were 


contaminatron 
ture variation between 60 and LLOQ) F. was ma ntamed 
during the experiment 

Plants grown in the presence of sodium were grow) 
identical with those without 


culture solutions 


sodium except that they had 0-1 m.equiv./litre of 
sodium sulphate added. The roots and leaves of 
these plants were hydrolysed separately in silica 
Kjeldahl tubes using a mixture consisting of 5 mi. 


concentrated nitric acid, ml. concentrated sulphuric 
acid and 1 ml. concentrated perchloric acid, all these 
chemicals being A.R. grade. Blanks consisting of 
these chemicals were included in all hvdrolyses and 
sodium estimations. 

Throughout the experiment the growth of plants in 
all treatments was similar. Plants were harvested at 
7, 14, 21 and 28 days, and their dry weights were 
similar, whether or not they were infected or whether 
or not they had sodium. At the final harvest, average 
weights of twelve plants from each of the two treat 
ments Ww ‘re approximately the same (6-4 gm.) 

The amounts of sodium in the roots and leaves of 
these plants showed marked differences Tomato 
plants grown on.a ‘sodium free’ culture solution 
showed uniform amounts of which ranged 
from 20 to 50 p-p-m. throughout the entire experi 
ment for both roots and leaves: the roots alwavs 
contained sodium in a slightly higher concentration 
than the leaves. 

Plants grown with sodium showed a steady merease 
in uptake of this element in the roots throughout the 
entire experiment, ranging from 120 p.p.m. at the 
first (seventh day) harvest to 1,410 p.p.m. at the 
final (twenty-eighth day) harvest The leaves of 
these plants, however, did not show an increase in 
experiment. 


sodium 


sodium concentration throughout the 

These 
the roots of tomato plants when the amounts men 
Infection was 


results suggest that sodium accumulates in 


tioned above of sodium are supplied 
using agar, and although great care 
uniform as 

remained 


not consistent 
was taken to make this procedure as 
possible. in several instanees plants 
uninfected. 

Infected ‘sodium-free’ plants wer 
7. 14 and 28 days, and galled roots were cut away 
trom the plant and fixed in buff red 1 per cent osmium 
tetroxide at pH 7-2. They were washed in several 


changes of distilled water and at each harvest fifty 
nematodes were dissected at re ndom and their cross 


harvested at 


~ectional area measured as previously described! 
Growth of these nematodes on tomatoes contanung 
20-50) p.p.m. normal They 
moulted, produced egg sacs, eggs and viable larvie 
which were capable of re-infecting tomato seedlings, 


sodium was quite 
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1 
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bars 
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and it appears that the amount of sodiun removed 
from ‘sodiumn-deticient’ tomato plants by light 
infections (several hundred per plant) of these para 
sites is negligible, as at the final harvest infected 
‘sodium-free’ plants gave a reading of 40° p.p.m 
sodium compared with 35 p.p.m. sodium for unin 
fected ‘sodium-free’ plants. From these observations 
it is clear that Meloidogyne javan ica does not require 
a large amount of sodium during its development 
P. P. Thomson assisted in all phases of this work 
and his help is gratefully acknowledged 
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Mechanism of Trail-laying in Two Species 
of Termites 
DURING recent investigations on the behaviour of 
the primitive termite Zootermopsis neradensis 
(Hagen), evidence for trail-laying was obtained when 
it was noted that nymphs accurately followed the 
path taken by one nymph over a clear unobstructed 
surface im an artificial nest, even when the direction 
of the light and the position of the nest were altered 
This, to my knowledge, is the first mention of trail 
laying mm a lower termite. 
Subsequent experiments 
petroleum ether extracts of various parts of the body 


using squashes and 


and organs of individuals of Z. nevadensis and 
Nasutitermes cornigera Motschulsky have shown 


that in these two genera, belonging to two widely 
separated families (Hodotermitidae and Termitidae). 
trails are produced by a substance secreted by a gland 
in the ventral part of the fifth segment of the abdomen 
Crassé and Noirot', however, from work on Macro 
termes bellicosus (Smeathman), Macrotermes natalens/s 
(Haviland) and Odontotermes magdalenae (Grassé and 
Noirot) believe that in these species trails are marked 
by fe-eal droppings or pellets of earth. In Z. nevaden 
sis and N. cornigera no trails made with squashes or 
petroleum ether extracts of the gut, contents of 
alunentary canal or rectum and drawn on a white 
ecard were followed, whereas similar trails drawn with 
extracts and squashes of the gland produced clear-cut 
trail-following. Nasutitermes does appear to follow 
a visibie trail of faecal droppings, however, but this is 
thought to be a consequent phenomenon and not the 
initial trail marker. When a scarcely visible, by-pass 
trail, made from the cleaned integument containiny 
the gland, was drawn in competition with a natural 
trail that had reached the stage where it was quite 
visibly marked by fiecal droppings, both the workers 
and soldiers of Nasutitermes followed the by -pass in 
preference to the old trail. 

The secretion from the gland has been shown to act 
as a trail releaser as well as marking the trail. 

The trail-laying gland in Zootermopsis and Nasuti 
termes appears homologous to that described very 
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briefly in Kalotermes flavicollis (Fabr.) by Grassi and 
Sandias*, and by Montalenti®, and in Rhinotermes 
vasutus (Perty) by Holmgren’. Grassé® has stated 
that the function of the gland in these species is 
unknown. In Zootermopsis the gland can empty 
through numerous small pores in the cuticle nto a 
erude external reservoir formed by the almost 
complete overlapping of the fifth sternite by the 
preceding one. ‘The nymphs of Zootermopsis are 
often seen dragging their abdomens along the ground 
when moving, thus bringing segment 5 m contact 
with the substrate, while the segments at the extrem. 
ity of the abdomen are clear of the ground. The 
substance from the gland can thus quite easily escape 
from the reservoir on to the surface on which the 
insect is crawling. 

All the observations and experiments on Zootermop- 
sis were made on laboratory colonies which had been 
conditioned to live in constant illumination provided 
by a ‘Daylight’ fluorescent lamp. 

A full account of this work and a description of 
the gland in Zootermopsis and Vasutitermes will be 
published elsewhere. 
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Auto-Alloploid Nature of Pennisetum 
squamulatum Fresen 


this 
East 


carried out in 


squamulatum, an 


CYTOLOGICAL observations 
laboratory on Pennisetum 
\frican' grass species, and on its F, hybrid* with 
pearl millet (Pennisetum typhoides Stapf and Hubb.), 
have suggested that P. squamulatum is an auto- 
allopolyploid. 

faman, Chandrasekharan 
reported that the species possessed 2n 
somes and that, during meiosis in the pollen-mother 
cells, bivalents and quadrivalents (1 per cell) were 
tormed. We re-examined in the pollen 
mother cells of this species and observed the types of 
chromosome association which suggested the polyploid 
nature of this species (Table 1) 


Krishnaswamy? 
54 chromo 


and 


MMeELOSLS 


Table 1 
Quadrivalents Trivalent Bivales Univalents 
Average [requeney 
per ce $14 17-00 101 
Range 4 li o-4 


Total cells observed ‘ 


During 1958 the cross, /?. typhoides P. squame 
latum, was attempted on an extensive scale. For this, 
pollen from a single plant of P. squamulatum was 
dusted on a large number of ears of P. typhoides 
without emasculation In 1959, 11 plants were 
raised in the field from the seed set on the male 
parent and about 600 plants from the seed set on 
the ears of P. typhoide & used for crossing. Seven out 
of these 11 plants of P. squamulatum were examined 
evtologically, and all of them were found to PORsess 


a 

q 

oa 

~ 
: 
he 
BS 
7 
= 

4 
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2n 54 chromosomes, thus suggesting that, despite 
multivalent and univalent formation, the species was 
fairly balanced in number. 
Of the plants raised fromm the seed set on the er mssed 
ears, all but one were matromorphic. The single 
hybrid plant possessed 2n 41 chromosomes. During 
meiosis in the pollen-mother-cells of the hybrid 32 
out of 36 clearly analysable cells showed 16 bivalents 
and 9 univalents; the remaining four cells showed 
14-15 bivalents and 11-13 univalents per cell. 
From the number of chromosomes and from the 
frequent mode of association 
observed in the hybrid during meiosis it would appear 
that the hybrid plant arose from the union of an 
unreduced 14-chromosome typhoides-gamete with a 
normal 27-chromosome sqvamulatum-gamete. It 
would also appear that, of the 16 bivalents observed 
in the hybrid, 7 were derived from the typhoides- 
parent and 9 from autosyndetic pairing in the 18 out 
of the 27-chromosome complement derived from the 
These observations further 
squamulatum (2n 54) is an auto- 


respect of chromosome 


most chromosome 


squamulatum-parent. 
that P. 
allopolyploid' comprising in its somatic complement 
a 9-chromosome genome represented in the auto- 
tetraploid another 9-chromosome 
genome in the diploid condition, Supporting evidence 
for such a view is obtained from the study of meiotic 


suggest 


condition and 


chromosome behaviour in 1’. squamulatum, where as 
many as 8 quadrivalents, out of the possible 9, were 
noticed in two cells. 
B. D. Patit 
M. W. Harpas 
A. B. Josnt 
Division of Botany, 
Indian Agricultural Research Institute, 
New Delhi, 12. 
‘Index Kewensis”, 11, 459 (1893). 

* Joshi, A. B., and Patil, B. D., Proc. Eighth Internat. Grassland Congr 
Reading, 1960 (in the press). 
‘Raman, V. 8., Chandrasekharan, P., 

Sei., 28, 127 (1959). 


Stebbins, jun., G. L., 
(1950 


and Krishnaswamy, D., Cur 


“Variation and Evolution in Plants”, 31 


A Simplified Method for the Study of 
Chromosomes in Man 

Bottura and Ferrari' have deseribed recently a 
rapid technique for the eytological preparation of 
human chromosomes, which intravenous 
injections of deacetylmethylcolchicine 2 hr. prior to 
marrow puncture. The marrow is then 
treated with hypotonic citrate, hydrolysed and 
stained As they rightly point out, there are some 
advantages in this rapid technique over the short- o1 


involves 


a sternal 


long-term tissue culture 

We have been employing similar techniques and 
have obtained good preparations of human chromo- 
somes from dividing cells in the sternal marrow by 
viving the patient | mgm. of colchicine intravenously 
i hr the puncture The 
placed in 0-72 per cent w/v sodium citrate for 10 min., 


before material is then 


fixed in 3:1 (ethanol acetic), hydrolysed for 6 min. 
N hvdrochlori« d and sta nod in oreemn (Fig. 1). 
Satisfactory preparations have also been made with 
relying only on the action 
although, as would be 


out giving the colchicine, 
of the hypotonic citrate ; 
expected, the contraction of the chromosomes is not 
then so well developed 

These simple procedures are extremely useful for 


They would 


the rapid screening of human material. 
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Fig. 1 


suffer perhaps from the disadvantage that they may 
not detect a chimverical situation. Their outstanding 
advantage, however, is the establishment of the 7 
vivo situation in conditions such as leuksemia, where 
the results of culture techniques may not be truly 
representative. 

M. A. 

H. N. Rosson 


Department of Medicine, 


I). L. HAYMAN 


Department of Genetics, 
University of Adelaide. 
Vature, 186. 904 (1960) 


C., and Ferrari, L, 


Use of Induced Rooting in Cytological 
Studies 
THe for the study of 


chromosomes is to cut sections or squash the growing 


common practice 


root-tips of a seedling. Oceasionally suecessful 
preparations of somatic chromosomes have also been 
made from very young leaves and buds, but still in 
most Cases root-tips continue to be favourite material 
for the study Seeds ot 


wild plants, however, unlike those of the e iltivated 


of somatic chromosome 
ones, are not always easily available, and this accounts 
at least in part for the faet that chromosome number 
in members of the former group have either not been 
reported from 
cursory 


if determined at all, 

This is evident from a 
examination of the “Chromosome Atlas of Flowering 
Plants”!'. The present tind 
if these difficulties could be overcome by inducing 
adventitious formation in shoots 
and leaves by means of treatment various 
growth-promoting substances 


determ ned or, 
meiotic studies. 


work was started to 


isolated 


with 


root 


f 
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The procedure to induce rooting in some of the 
RPOcies used as given here is More or less the sare 
as that adopted by Gregory and Samantarai’. 

Stem and leaf of Ravwolfia serpentina Benth. and 
jralia filicifolia L. have been treated with synthetic 
hormones, indole-3-acetic acid and naphthyl acetic 
Several concentrations of these hormones were 
each concentration used, 


acid. 
tried for treatment In 
either stem cutting o1 t} e pe tiole ota le aft was placed 
for 24 hr. Then after thorough washing in running 
tap-water for } hr., the 
transferred to speein en tubes contaming tap-water 
which in turn were placed in a humid glass chamber. 
The materials were washed every 24 hr. in running 
tap-water and put back in the moist chamber. 
Indole-3-acetic acid of any concentrations could not 
induce rooting in Aralia filicifolia L., but some roots 
came out from the stem cutting of Ra? 
tina Benth. after 25-30 days from the date of the 
50 p.p-m. On the other hand, 
cuttings and a solitary leaf of the above two species. 
when treated with naphthyl acetic acid (10 p.p.m. for 
the solitary leaf and 50 p.p.m. for the stem), induced 
Thus it seems that 


eutting or the leaves were 


wolfia serper 


treatment in stem 


rooting after only 10 or 12 days 
naphthyl acetic acid is more effective for inducing 
rooting in these plants than indole-3-acetie acid, 
which is also evident from the fact that naphthy! acetic 
acid-treated materials developed copious and healthy 
roots, instead of solitary roots obta ned from indole-3- 
acetic acid-treated materials. The stem and the 
leaf for such treatment should not be very old. 
Squash preparations of the root-tips of the above 
species have been made after pre-treatment with 
0-002 M 8-hydro-oxyquinoline for 3-4 hr. at about 
18° C. The root tips were squashed either in 1 per 
cent propionic orcein or in acetic orcein. Before 
squashing, the root-tips were stained in a solution of 
2 per cent acetic or propionie orcein and N’ hydro 
chlorie acid in a ratio of 9:1 for 5 min. at 60° C 
This staining procedure of keeping the root-tips for 
5 min. at 60° C. in 9: 1 acetic or propionic orcein and 
N hydrochloric acid has been found to give much 
better results, that is, uniform staining, than that 
given by Sharma and Mookerjee* in which the root 
It is possibly due to 
burner that the 
under- or over 


tips are warmed on a burner. 
non-uniformity of heating on a 
materials appear as 
stained 

The chromosome counts of the species noted above 
show 2n 24 in Aralia filicifolia L.. which is 
number as reported by Wanscher' and Zn 
fia serpentina Benth. Since the somatic 
number of Aralia filicifolia L., detern 
ined here from induced the that 
reported by Wanscher from normal roots, it appears 
that growth-promoting substances do not in any way 


sometimes 


the 
same 
20 in Ra 


chromosome 


roots, Is Same as 


disturb the chromosome number and morphology 
My sineere thanks are due to Prof. R. P. Rov and 
Dr. J. P. Sinha, Botany Department, Patna Univer 
sity, for their encouragement and help. 
D. N. 
Botany Department, 
Science College, 


Patna, 5. 


Darlington, C. D.. and Wylie, A. P., “Chromosome Atlas of Flowering 
Plants” (Unwin Press, London, 1955 
Gregory, F. ntaral, B., J. Bot., 1, 159 (1950) 
Sharma, A. K., and Mookerjee, A., Tech., 30, 1 (1955). 
‘Wanscher, J. H., Bot. Tidskr. Cop., 42, 179 (1933 
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GENETICS 


New Recurrent Series in Inbreeding 
Phenomena 

recurrent series have been found m 

A new 


A NUMBER of 
phenomena related to inbreeding. 
represe nted by the sequence of the values of f’m (the 
mean coefficient of inbreeding for sex-linked genes' 
in a strictly panmictic population model, as defined 
by Freire-Maia and Freire-Maia’), from sib matings 
simple full degrees of con 
plus aunt nephew, UN 
AN first first cousin once removed, 
second cousin, 2C ; This series as 
follows: 1/4, 3/16, 5/64, 256, 21/1024, 43/4,096, 
85 LO 384, (Fig. 1) (ef. Freire-Maia and Freire- 
Maia? and unpublished work, and Freire-Maia and 
Marecallo® for these terms). Knowing two consecutive 
values, the following valu 
formula 


series 18 


through the subsequent 
sanguinity (uncle niece 


cousin, 1C ; 


Tray be caleulated by the 


l 
4 


The general solution for this equation is : 


(1) 
Exeluding which corresponds to sib mating, 
and 2,, corresponding to UN AN, all the other 
consanguineous matings (that is, the cousin matings) 
have their positions in the series given by multiplying 
their respective abbreviated representation (1, 14, 
>, 2% ...) by 2. Third removed 
(33C) are, for example, the seventh term. 
The sequence of the values of f (Wright's coefficient 
of inbreeding for autosomal genes) for the offspring 


cousins once 


of the same above-mentioned consanguimeous umions 
recurrent 1/8, 1/16, 1/32, 
also a progression 


also forms @ series (1/4, 
1/64 . . .) which is 
(Fig. 1). Any one of its terms may 
according to the formula : 


creometric 


be caleulated 


In these two recurrent series, the limiting value of 
© is 0. This limit is approached 
in the first i 


ry and r, @S ? 
in an oscillatory way by 2’, 
formula | 


series (cf 


Fig. 1. The first values of f and 
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The ratio of formula (1) to formula (2) is: 


1)" 
3 


which w the veneral formula for any term of & new 
recurrent The limiting value (4/3) is rapidly 
approached in an oscillatory way (Fig. 2) sumilar to 
that found by Jennings‘ for the equlibrium of sex 
linked genes in random mating populations In 
cases of distant may be accepted as 
equal to l ae }. The terms of this 
1, 3/2, 5/4, 11/8, 21/16, 43/32, 


series 


being roughly 


oscillating series are 


85/64, 341 256, Knowing two consecu 
tive terms: 
l 
tu 
» n 
‘The above-mentioned oscillatory approach is due 


to the fact that the first series is composed of alternat 


ing terms of two other series—-one for the consan 
wuinity between persons belonging to the same genera 
tion (sibs and cousins of the mth degree) and the other 


for the consanguinity of persons belonging to different 


generations ((°N AN and cousins of the wth 
deyres ores removed) (Fig ?) 
| 
l . 
14 
a 
1-2 


approach of the ratio f/f to the limiting valu 


« 


Each term of the series for persons belonging to the 


ioe veneration mav be found as follows 


It ee” 
4 4 12 16 
maitial values 14 and 5 64 
Kach term of the series for persons belonging to 


lifferent generations may be calculated as follow 


l 
hime the general solution 
l 
16 
‘ il values 3/16 and 256 
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This mvestization was supported by grants from 
CAPES, the Rockefeller Foundation, the National 
Research Council of Brazil, and the Research Council 
of the University of Parana. 

We are indebted to Dr. 
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Genetic Recombination in Bacteriophage 
174 

Recentiy, Tessinan'? and Sinsheimer*® suggested 
that the deoxyribonucleic acid of OX 174 is one 
stranded in contrast to the double-stranded deoxy 
ribonucleic acid of other phages. From this point 
of view it seemed interesting to investigate genetic 
recombination in this phage. ‘Tessman* achieved 
recombination in bacteriophage S 13 by stimulation 
with ultra-violet irradiation of free virus particles 
(S 13 is serologically related to ®X 174 and similw 
in other properties.) The frequency of recombinants 
found after ultra-violet irradiation was of the order 
of 0-1 per cent. In other work’ without irradiation, 
no recombination could be detected 


A selective system for host-range recombinants, 
similar to the negative host-range system in T2 


coli ¢ 


6). could be developed in MX 174: E. 
and 


were plated on colour-agar plates (Bresch 
Trautner’) with an excess of @X 174 and a resistant 
strain C, was isolated. A host-range mutant of 
NX 174 against C, was then selected and called Ha 
By repeating these procedures a second-step bacterial 
nutant and phage mutant were obtained 
\ third step resulted in a triple bacterial mutant 
Coo and a triple phage mutant MaHbHe. This 
HaHlbHe stock was treated with nitrite, which mduces 
mutations by affecting the nucleic acids*. Negative 
(revertants) appear as turbid 


(ret. 


range mutants 
plaques on mixed indicator C plus Co» 

Fifteen such revertants (numbered 1-15) 
collected and crossed to each other and to the one 
step (Ha) and two-step host-range mutant (Hallh) 
Manv of these crosses resulted in recombinants, able 
to grow on Care. In Table 1 the recombining crosses 
are represented by + and the 
by -. The fraction of recombinants was between 
| 10-* and 6 10-*. The background of mutation 
to @ Care lysing type, controlled by the ‘self-crosses 


host 


were 


non-recombining 


was in all cases less than 10 

From Table 1 the revertants can be placed in three 
groups according to whether the back mutation 
occurred either im Ha, Hib or He. Two exceptions 
Nos. 2 and 3) seem to show reversions at two sites 
A preliminary quantitative evaluation of the recom. 
bination data linear order HaHblHc, 
where the distance Ha-Hb is about half the distance 
lth He. 


suggests 


4 
» 
= 
Me 
t 
| 
at 
iw (scHlitory 
fies 
j 
& 
to 
a 


Jo. 47€ February 4. 1961 


Table 1. CROSSES BETWEEN REVERTANTS, EITHER YIELDING KF- 
COMBINANTS (4) OR NOT ( ) 


S$ 1212 1 5 131415 4 6 7 9 10 Hallh Ha 


rhe work is being continued and details will 
published later 
DIETRICH PFEIFER 


Abteilung far Mikrobiologie. 
Botanisches Institut der Universitit Koln. 
(ivrhofstr. 15, Germany 
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Australian Aborigines and Genetics 


Pror. A. A. ABBIr’s statements’ concerning two 
of my papers? on the geneties of the Australian 
aborigines cannot be allowed to pass unanswered. 
Prof. Abbie admits that he is not a geneticist, vet 
he throws doubt on genetical methods of racial study, 
even suggesting that nearly three months in Australia 
was insufficient time for me to obtain reliable results 
He is unwilling to recognize that anatomy can only 
make comparisons between racial types, while geneti- 
cal methods of family study in crosses give an 
analysis of racial differences and are thus of far greater 
significance. His thesis appears to be that the 
aboriginal population of the whole continent is a 
unit, and that all the evidence which shows the 
presence of mixed elements must be resisted or denied 

Prof. Abbie makes various comparisons of means 
and ranges in different local populations, for example. 
in stature. but he makes the long outmoded assump 
tion that these are mere variations from a mean. He 
fails to see that measurements are of little value 
unless there is some understanding of the method 
of inheritance of the differences involved. Much 
evidence shows that stature in various races of man 
kind depends im part on multiple genes which are 
enmulative in effect. the number of such genes being 
probably a small one for each racial character. This 
applies both to stature and hair form 

Those who see the limitations of Prof. Abbie’s 
anatomical methods should advocate the genetical 
approach to race studies ; but unfortunately very 
few, at present, have the necessary combination of 
genetical and anthropological knowledge and exper 
ence. 

As regards the Mongolian (better sacral) spot. on 
would be surprised to find it in the aborigines m view 
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of all their other racial characters, which are imams 
archaic asoid xcept the darker skin colour 
Regarding the dwarf element im certaim tribes of 
Queensland, Prof. Abbie does not mention that my 
conclusions are a confirmation of those of Tmdale 
and Birdsell* that these people are a remnant of a 
Negritoid type which was pushed down into ‘Tasmania 
(with a limited amount of cross ng with Australian 
aborigines) when the latter entered Australia from 
the north and moved south. There are few cases of 
early racial migration for which the evidence to 


unprejudiced minds is so unequivocal. Yet Prot 
Abbie not only denies it but says that this is ‘“‘a fair 
example of ignoring facts to push a hypothesis”. He 


whieves this by referring to the fact. stated by 
Tindale and Birdsell* as well as myself’, that some of 
the Queensland dwarfs have a yellowish skin colour 
He is evidently unaware of the elementary fact that 
this is simply due to dilute melanin. The situation is 
similar regarding hair form, where a few multiple 
genes for curly hair will account for the dispersal 
of this character as an oceasional occurrence through 
he continent of Australia 

Regarding head form, Prot Abbie ignores the 
extensive genetic results of my work from the study 
of families of mixed descent (Aborigine White) im 
three generations, mainly at Alice Springs and Darwin, 
which breaks new ground and shows the remarkable 
genetie nearness of these aboriginals to the archan 


Cancasoids of 
R. RvUGGLEs (ATES 


46 Lincoln House. 
Basil Street, 
London, S.W.3. 
Abbie, A. A., Nature, 187, 375 (1960) 
Gates. R. Ruggles, Acta Genet. Med, et Gemell., 9, 7 (1060) 
Gates, R. Ruggles, Z. Morp/ tnthvon., 60, 150 (1960) 
‘ Tindale, N. B., and Birdsell, J. B.. Ree. Aust. Mua., 7, 1 


wish to make the following Ccomuments on 
Rugyles Gates’s communication. 

1 freely admit to being an old-fashioned anatonust 
employing an archaic methodology: this, however, 
has the minor advantage of dealing im tacts, some of 
them even measurable 

The close association of Australian aborigines with 
some basic ‘Caucasoid’ stock has long been widely 
accepted. I mentioned our failure to find a ‘sacral 
spot’ purely im passing, because some observers had 
previously claimed that it existed. Whether or not 
that had any relationship to presumed “Caucasoid 
affinities of the aborigines is beside the pour 

] apologize to Prot Luggles Cates for any seenung 
diseourtesy over his observation that the Queensland 
aborig nes he eN\ain ned have a vellowish skin, brit I 
must poimt out that he laid himself open to adverse 
comment. He cites “a tendency toward yellowish 
brown skin colour” as charactoristic ot Barrineans 
I said that Prof. Ruggles Gates knew thet in all abor: 
gines the skin fades to a vellowish colour when pro 
tected from direct sunlight ; this, of course, will occur 
in the rain forest of north-east Queensland. Tar quite 
well aware that the vellowish colour is probably due 
to dilute melanin, as T had indicated in an earlier 
paragraph. But if any aborigine can fade to a yellow 
ish- colour, such colouring cannot be considered 
ethnieally distinetive within Australia 
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SOIL SCIENCE 


Microbiological Changes in Freshly 
Moistened Soil 


Ir is well known that when a dried soil is moistened 
there is a burst of respiratory activity Dryimg, in 
some way, renders a part of the soil organic matter 
soluble and it has been considered that the decom 
position of this fraction by micro-organisms partly 
accounts for the high respiration-rates recorded 
The composition of this soluble material has not been 
fully determined, but it has been shown to contain 
appreciable amounts of several amino-acids’. In 
these circumstances the development of a specialized 
zymogenous population might be expe ected. Indirect 
evidence for the existence of such a population has 
been provided by Chase and Gray’. They made a 
detailed analysis of the respiration of freshly moist- 
ened soils and concluded that their results could be 
best. interpreted by assuming that two major micro- 
bial populations were involved, namely, one with a 
low rate of metabolism—the autochthonous popula 
tion—and the other with a very high rate—the 
zvVmogenous population. 

Observations made recently on the behaviour ot 
the bacteria in an East African soil (Kikuyu red 
loam) provides direct evidence for this interpretation 
Soil which had been dried was re-moistened to field 


25 Rate of carbon 


capacity and maintamed at 25° C 
dioxide production and bacterial numbers were 
recorded at 3-hourly intervals for a period of 36 hr 
Carbon dioxide was determmed in the macro 
respirometer devised by Birch and Friend? and 
bacterial numb by direct cell counting! Note was 
taken of the morphology of all cells scored and it was 
found that the two main cell types (cocei and rods) 
showed marked differences in their distribution over 
the 36-hr. period. From Fig. | it can be seen that a 
( ymparatively small merease in coceoid forms 
oceurred early, their numbers then remamimg at a 
fairly steady value. Rods, on the other hand, showed 


no increase until after 12 hr., when their numbers 
increased rapidly to @ maximurtn at 24 hr. 

It will be recalled that Winogradsky® considered 
the autochthonous flora of the soil to be composed 
almost exclusively of cocci and very short rods, 


whereas the zymogenous flora comprised spore- 
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Fig. 1. Carbon dioxide production (O) and development of 
bacterial populations in moistened soil. @, Coccoid forms, 
rods 
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formers and long rods. The present results can be 
interpreted as showing that the rods constitute the 
zymogenous part of the population and, in fact, are 
responsible for the greater part of the flush of carbon 
dioxide. Although numerically they do not at any 
time constitute more than 50 per cent of the total 
population, their size in comparison with the cocei 
is such that they must, during their brief period of 
growth, constitute the greater part of the active 
cellular material in the soil. Moreover, it is well 
established that maximum physiological activity 
oeeurs during the lag and early log phase in the growth 
of a bacterial culture and it is clear that in the present 
instance maximum carbon dioxide production coim 
cides with this part of the growth curve of rods rather 
than with the point of maximum number 

This work, which is being continued and will be 
reported more fully elsewhere, was undertaken when 
one of us (E. G.) was in receipt of a travelling grant 
from the Colonial Office. 

GRIFFITHS 
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University College of Wales, 
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Letter from Erasmus Darwin to Jonas 
Dryander 

Tue following extract from a letter of Erasmus 
Darwin to Jonas Dryander seems worth noting. The 
letter is in a small collection in the Department of 
Botany, British Museum (Natural History) labelled 
“Drvander Correspondence 

Derby, May 21-87 

I must now beg another favor of you, which 


is to give vour suffrage to my Son, Dr. Robt. W 
Darwin, whom I wish to be a member of the Royal! 
Society, which might add new spirit to his industry 
in philosophical pursuits ; & should be much obliged 
to you to present my best compl. to Dr. Blagden, 
when vou see him, & ask for my Son the same favor 
from him. Mr. Ch. Greville has spoken to Sr. Joseph 
Banks in his favor, whom I should otherwise have 
troubled with a letter on this account. Doctor Robt 
Darwin is settled in Shrewsbury, where he meets 
with very great encouragement, having been con 
cern’d for near fifty patients in the first six months : 
& I dare say will make a very useful member of the 
Society.” 

Robert Darwin ‘‘began to practise before he was 
twenty-one years old’? (Charles Darwin, The Avto- 
hiography). 


Joun RAMSBOTTOM 


Richmond, 
Surrey. 
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February 4, 1961 
FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, February 6 


LONDON (in the Assembly Hall, a ae Educ: 
London, W.C.1), at 5.15 m.—Mr. RK Young 
and the Grammar School” 


UNIVERSITY OF 
tion, Malet Street, 
The University 


BRITISH SOCIETY FOR THE HISTORY OF SCTENCE (in the London 
Planetarium, Marylebone Road, London, N.W.1), at 5.30 p.m.—Mr 
Leonard Clarke : “‘Greek Astronomy and Its Debt to the Babylonians” 


Burlington 
Humphrey 


Geological Soc iety, 
5.30 p.m.—Mr. W. I 


SOCIETY OF ENGINEERS (at 
House, Piccadilly, London, W.1 
Presidential Address. 


ROYAL SOcIETY ARTS (at John 
W.C.2), at 6 p.m.—Dr. James Taylor 
Industry in Great Britain’. (Last of three 
SOCIETY OF CHEMICAL INDUSTRY 
with the LONDON SECTION of the 
it 14 Belgrave Square, London, 
Chambers: ‘Fuel Cells” 


SOCTETY OF INSTRUMENT TECHNOLOGY, 


the 
),at 


Adam Street, 
“The 
Cantor 


OF Adelphi, London, 
Modern Chemical 


Lectures.) 


LONDON SECTION (joint meeting 
INSTITUTE OF CHEMISTRY 
S.W.1), at 6.30 p.m.—Dr. H. H 


DATA PROCESSING SECTION 


it Manson House, 26 Portland Place, London, W.1), at 7 p.m 
Prof. J. E. Parton and Mr. A. Rose: ““The Universal Decision Ele- 
ment” 

ROYAL GEOGRAPHICAL SocrgTY (at 1 Kensington Gore, London 
~.W.7), at 8.30 p.m.—Mr. J. Ward-Perkins: ‘“Etruria’s Past’ 


Tuesday, February 7 


SOCIETY OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (at 14 
belgrave Square, London, 8.W.1), at 10.30 a.m.—Meeting; on 
Alternative Nitrogen Fertilizers” 

UNIVERSITY OF LONDON (in the Anatomy Theatre, University 


at 1.15 p.m.—Dr. W. G. 
—a Discussion 


College, Gower Street, London, W.C.1), 
Chaloner: “‘Wandering Continents and Fixed Ideas- 
f the Evidence for Continental Movement”.* 
BRITISH INSTITUTION OF RADIO ENGINEERS (joint meeting with 
the ELREcTRONICS GROUP of the INSTITUTE OF Puysics, at the Institute 
if Physics, 47 Belgrave Square, London, 8.W.1), at 2.15 p.m.—Meet- 
ing on “Tunnel Diodes”. 


LRITISH SCHOOL OF ATHENS (at Royal Geographical Society’ 


Kensington Gore, London, 8.W. at 5 p.m. Mr. Sinclair Hood : 
Excavations at Knossos (Crete), 1980" 

INSTITUTION OF ELECTRICAL Enomunss, MEASUREMENT AND 
ELECTRONICS SECTIONS (at Savoy Place, London, W.C.2), at 5.30 p.m. 


Mr. E. M. Bradley : 
puting Devices" 
UNIVERSITY OF LONDON (at the London School of Hygiene and 
rropical Medicine, Keppel Street, Gower Street, London, W.C.1), at 
».30 p.m.—Prof. R. Knox: “Contrasting Patte ris of Drug-Resistance 
in Tubercle Bacilli and Staphylococci’.* (Eighth of fifteen lectures 
m “The Scientitic Basis of Medicine” organized by the British Post- 
graduate Medical Federation.) 


ROYAL INSTITUTE OF CHEMISTRY (joint meeting with the Sir John 


**Magnetic Properties of Thin Films for Com- 


“ass College Chemical Society, at the Sir John Cass College, Jewry 
Street, London, E.C.3), at 6.30 p.m.—Prof. B. C. Weedon 
Organic Reactions in Strong Alkalis"’. 


Wednesday, February 8 

Low 
8.W.1), at 2.30 p.m.- 
in Metals at 


INSTITUTE OF PHYSICS AND THE PHYSICAI 
TURE GROUP (at 47 Pelgrave Square, London, 
Meeting on “Ultrasonic Absorption and Attenuation 
Low Temperature” 

Roy AL Soc IETY OF ARTS (at John Adam Street, Adelphi, London, 
, at 2.30 pam.—Mr. Rodney Perry: Timber Industry” 
EUGENICS SOCIETY (at Manson House, 26 Portland Place, London, 
W.1), at 5 p.m.—Sir Robert Platt, bt.: “Inherited Disease in Man” 
(The Galton Lecture.) 


BRITISH INSTITUTION OF RADIO ENGINEERS, COMPUTER GROUP 
at the London School of Hygiene and Tropical Medicine, Keppe ! 
street, Gower Street, London, W.C.1), at 5.30 p.m.- Mr. G. Emery : 


‘Perseus, a Medium-scale Data Processing System” 


UNIVERSITY OF LONDON (at the London School of Hygiene and 
[ropical Medicine, Keppel Street, Gower Street, London, W.C.1), at 
5.30 p.m.—Dr. F, G. E. Pautard: “The Molecular Biology of Calcitied 
Tissues”.® (Second of three lectures on “The Scientific Basis of 
Dentistry” organized by the British Postgraduate Medical Federa 
tion.) 

WowEn’s ENGINEERING Society, LonpoN BRANCH (at Hore 
House, 45 Great Peter Street, Westminster, London, 8.W.1), at 
7 p.m.—Mr. L. J. Carter: “Space Exploration” 


Thursday, February 9 


the Anatomy Theatre, 
W.C.1), at 1.15 p.m. 
Service of Man’’.* 

Piccadilly, London, W.1), 
. Mason: “Electric Charge 
nts in Ice"’ and *‘Genera- 
Formation of Soft Hail 


University 


UNIVERSITY OF LONDON (in 
Mr. R. A 


College, Gower Street, London, 
French: “Russian Rivers in the 
ROYAL SocreTy Burlington House, 
at 4.30 p.m.-—-Mr. Latham and Mr. B. 
Transfer Associate + with Te mperature Gri vit 
tion of Electric Charge Associated with the 
in Thunder-clouds” 


URE 


LINNEAN SOCIETY OF LONDON 
London, W.1), at 5 p.m.-—Mr. P. J 
ties in Southern Jugoslavia” 


UNIVERSITY OF LONDON (at the 
Tropical Medicine, Keppel Street, 
at 5.30 p.m.—Dr. L. H. Collier: 
norrhoea”’.* (Ninth of fifteen lectures on 
Medicine” organized by the british Postgraduate 


(at Burlington House, Piccadilly 
. Grubb: “Alpine Plant Communi 


School of Hygiene and 
Gower Street, London, W.C.1), 
“Trachoma and Inclusion Blen- 
The Scientific Iasis of 
Medical Federation 


London 


CHEMICAL SOctETY (at Burlington House, Piccadilly, Lona on, W 

at 7.30 p.m.—Meeting for the reading of Original Papers. 
Thursday, February 9—Monday, February 27 

ROYAL GEOGRAPHICAL SoctETy (at 1 Kensington Gore, London 

s.W.7)--Greenland—an Exhibition. 
Friday, February 10 

ASSOCIATION OF APPLIED BIOLOGISTS (at the British Museum 

Natural History), Cromwell Road, London, 3.W.7), at 10.40 a.m, 


“Recent Kesearch on Plant Virus Diseases”’ 


(at 21 Albemarle London, W.1) 
Sutherland, F.R.S. 


Papers on 


ROYAL INSTITUTION 
p.m.-—Sir George 


Street, 
Diam 


Saturday, February || 
CovnciL (at the 


S.E.23), at 
Nigeria’’.* 


Museum, London 
Mr. William 


Horniman 
3.30 p.m.- 


LONDON COUNTY 
Road, Forest Hill, London, 
‘The Art History of Benin, 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the 
before the dates mentioned 

ASSISTANT LECTURER (preferably skilled in or possessing a know 
ledge of mass spectroscopy as applied to chemical problems) IN 
PHYSICAL CHEMISTRY—The Registrar, The University, Leeds 2 (Feb- 
ruary 14) 

IMPERIAL CHEMICAL 


following appointments on or 


INDUSTRIES FELLOWS FOR RESEARCH IN 
VARIOUS BRANCHES OF CHEMISTRY, CHEMICAL ENGINEERING, ENGIN- 
EERING, TECHNOLOGY, Puysics, and allied subjects—The Registrar, 
The University, Manchester 13 (February 14). 
TURNER AND NBEWALL RESEARCH FELLOWS 


IN ENGINEERING, 


INORGANIC CHEMISTRY, Puysics and allied subjects—The Registrar, 
The University, Manchester 13 (February 14). 

SENIOR ASSISTANT OBSERVER (with a good honours degree in 
mathematics, physics or astronomy, and some experience of research 


in astrophysics)—The Director, Observatories, The University, Mad 
ingley Road, Cambridge (February 15). 

TECHNICAL OFFICER (with a degree in physics or engineering and « 
good practical knowledge of electronics), for research into photo- 
electric photometry by pulse counting techniques—The Director 
Observatories, The Uubonuiiee. Madingley Road, Cambridge (Feb 
ruary 15). 

DEMONSTRATOR (with a degree in science or agricultural science) 


IN AGRONOMY at the University of New England, Armidale, New 
South Wales, Australia—The Secretary, Association of Universities 
of the British Commonwealth, 36 Gordon Square, London, W.C.1 


(New Zealand and London, February 15). 

LECTCRER (physicist, preferably with an interest in observational 
seience) IN THE DEPARTMENT OF METEOROLOGY—Professor of Meteoro 
logy, Imperial College of Science and Technology, London, 5.W 
February 20) 

ASSISTANT LECTURERS BIOCHEMISTRY—The Registrar 
Manchester College Manchester 1 (Feb 
ruary 25). 

ASSISTANT 
bacteriology, 
rhe Registr: 
28). 

LECTURER OR ASSISTANT LECTURER IN THE DEPARTMENT OF MATHE 
MATICS AT MAKERERE COLLEGE (The University College of East 
Africa)-—The Secretary, Inter-University Council for Higher Education 
Overseas, 29 Woburn Square, London, W.C.1 (February 28). 

SCIENTIFIC OFFICER (with a first- or second-class honours degree in 
mathematics with statistics, or a diploma in statistics) in the Statistics 
Section for duties mainly concerned with the design and analysis ot 
field experiments—The Secretary, The Macaulay Institute for Soil 
Research, Craigiebuckler, Aberdeen (February 25). 

IMPERIAL CHEMICAL INDUSTRIES RESEARCH FRLLOWS 
CHEMISTRY, CHEMISTRY or Puysics—The Registrar, 
College, Dublin (March 7). 

LECTURER (with an honours degree in botany or agricultural botany, 
postgraduate research and training in plant pathology, and prefer 
ably an interest in host-parasite relations); and an ASSISTANT (witl 
an honours degree in botany or agricultural botany, training in plant 
pathology, and preferably an interest in virus diseases) IN THE 
DEPARTMENT OF BOTANY—Joint Clerk to the University Court, Queen's 
College (University of St. Andrews), Dundee (March 11) 

LECTURER or ASSISTANT LECTURER IN STATISTICS—Head of the 
Department of Mathematics, Imperial ¢ ollege of Science and Tech 
nology, South Kensington, London, 8.W.7 (March 24). 

ASSISTANT KEEPER IN THE DEPARTMENT OF BoTANY—Thy 
Secretary, National Museum of Wales, Cardiff (April 1). 

RESEARCH STUDENTS (geology graduates) IN GEOCHEMICAL PROs- 
PECTING—Dr. Webb, Geology Department, Imperial College of 
science and Technology, South Kensington, London, 8.W.7 (June 1) 

AGRICULTURAL CHEMIST (with a good honours degree in agricultural 
chemistry or chemistry with at least two years postgraduate research 
experience in agricultural chemistry) in Kenya, to take charge of 
research projects into soil and plant nutrition problems of coffee 


IN 
and Technology, 


(2) 
of Science 


LECTURER OR LECTURER (graduate in microbiology 
botany, biochemistry or cognate fields) in Microbiology 


ur (Room 22, O.R.B.), The University, Reading (February 


IN Bro 
University 


425 
| 
2. 
£ 
hie 
it 
ys 
a 
i 
lige 
3 


426 NATURE February 4, 1961 vo. 
Che Director of Kecruitment, Colonial Office, London, 53.W.1, quoting C, F. Casella and Co., Ltd. One Hundred and Fifty Years of Seientitic fe 
BCD.63/7/050, instrumentation, 1810-1960. Pp. 12. (London: C. F. Casella and Co oe 
ANIMAL GENETICIST, to undertake research in quantitative genetics Ltd., 1960.) flo ae 
with the ultimate objective of obtaining basic information needed Report from the Select Committee on Nationalised Industries. “4 
for an understanding of inheritance of economic traits in livestock together with the Proceedings of the Committee, Minutes of Evidence ae 
and poultry; a FOREST BIOLOGIST (PLANT or FOREST PATHOLOGIST), and Appendices—British Railways. Pp. evi + 505. (254-1.) (London ae 
to design, conduct and supervise research in diseases of forest nursery H.M. Stationery Office, 1960.) 22s. 6d. net. {loll 5 
stock; and a QUANTITATIVE GENETICIST (MATHEMATICIAN or Record of the Royal Institution of Great Britain, 1960. Pp. 178 J 
STATISTICIAN), to conduct research into methods appropriate for deal- (London: Royal Institution of Great Britain, 1960.) {1111 = 
ing with problems in quantitative genetics, with the Canadian Depart- Civic Trust: The First Three Years. Pp. 29. (London: Civic “ 
ment of Agriculture—Civil Service Commission of Canada, Ottawa, Trust, 1960.) {1111 oe 
Canada, quoting Ref. 61-2201. Air Ministry: Meteorological Office. Scientific Paper No. 4 F 
EvITORIAL ASSISTANT (with a university degree in science or tech Pressure Variation over Malaya and the Resonance Theory. By R. Be 
nology, and preferably at least two years postgraduate experience in Frost. Pp. ii+13. (M.O. 673.) (London: H.M. Stationery Office, £3 
science or industry)—-The Manager, Nature Office, Macmillan and Co 1960.) 28, 6d. net. 
Ltd., St. Martin’s Street, London, W.C.2. 
GRADUATE ASSISTANTS (qualified to pursue M.Sc. and Ph.D. work Other Countries i 
in chemistry)}—The Chairman, Department of Chemistry, McMaste: Canada: Department of Northern Affairs and National Resources ie 

i University, Hamilton, Ontario, Canada. National Museum of Canada. Bulletin No. 169: The birds of West- a 

HEAD (with good academic qualitications in science, and preferably Central Ellesmere Island and Adjacent Areas. By David F. Parmelee a 
teaching, industrial and administrative experience) OF THE DEPART- and 8. D. MacDonald. Pp. iv +103 (10 plates). 1.50 dollars. Bulletin Be 
MENT OF SCIENCE——The Principal, Cambridgeshire Technical College No. 170: An Archaeological Analysis of Eastern Grent Land, Elles- a 
snd School of Art, Collier Road, Cambridge. mere Island, Northwest Territories. By M.S. Maxwell. Pp. tv +109 ‘ 

PayYsicists, ENGINEERS and MATHEMATICIANS, Scientific Officer (17 plates). 1.50 dollars. (Ottawa: Queen's Printer, 1960.) {711 at 
or Senior Scientific Officer grade (with a first- or second-class honours Fiskeridirektotatets Skrifter. Serie Havundersokelser. (Reports on a 
degree or equivalent in physics, electrical engineering or mathematics Norwegian Fishery and Marine Investigations.) Vol. 12, No. 9: oat 
and at least three years postgraduate experience for Senior Scientitix Another Moditication of the Scholander-Roughton Technique: Nitro- “el 
Otticer grade) at the Radio Research Station, D.S.1.R., Ditton Park, gen Determination in Fish Blood. By G. Sundnes. Pp. 6. (Bergen 2 
Slough, to investigate the upper atmosphere and the space between A, 8S, John Griegs Koktrykkeri, 1960.) (711 t ne 
the Earth and the Sun, with particular reference to the propagation Smithsonian Institution, Washington, D.( Proceedings of the bhi 
of radio waves through these regions, and associated problems of United States National Museum. No. 3436: Revision of the Milliped ee 
terrestrial and space communications—The Ministry of Labour, Genus Cherokia (Polydesmida: Xystodesmid#) By Richard L. “a 
echnical and Scientific Register (K), 26 King Street, London, 5.W.1, Hoffman. Pp. 227-264. No. 3437: Re-examination of Species of “ar 
tuoting A.581/0A Protura described by H. E. Ewing. By F. Bonet and 38. L. Tuxen oe 

RESEARCH WORKER (BIOCHEMIST or CHEMICAL PHARMACOLOGIST, Pp. 265-305. No. 3438: Studies in Neotropical Mallophaga. 17: A ely 
preferably with Ph.D. or equivalent experience), to investigate the New Family (Trochiliphagide) and a New UGenus of the Lice of eh 
biochemical actions of drugs currently used in the treatment of mental Hummingbirds. By M. A, Carriker, Jr. Pp. 307-342. No, 3439: The re 
iiiness-—-The Director of Clinical Research, Crichton Royal, Dumfries. Pelagic Amphipod Genus Parathemisto (Hyperiidea: Hyperiidve) in ate 

SENIOR LECTURER or LECTURER (with high academic qualifications the North Pacific and Adjacent Arctic Ocean. Ky Thomas E. Bowman. ais 
preferably in metallurgy, coupled with practical experience of the Pp, 343-392. No. 3442: Descriptions on New Bats from Panama. By wi 
techniques and the engineering utilization of welding) IN WELDING Charles O. Handley, Jr. Pp. 459-479. No. 3444: Noctuid Moths of the ey 
PROUNOLOGY—The Recorder. The College of Aeronautics, Cranfield, Scopulepes Group of Hemeroplanis Hiibner. By E. L. Todd. Pp. “es 
Bletchley, Bucks. 505-515. (Washington, D.C. : Government Printing Office, 1960.) [711 

SENIOR TECHNICIAN FOR WORK IN THE BACTERIOLOGICAL DIVISION Centro de Investigacao Cientitica Algodoeira, J.E.A. Memorais ¢ i 
st Connaught Hospital, Walthamstow, London, E.17—The Secretary, Trabalhos. No. 35: Monografia Agricola de Massinga, sede (Mocam- i 
Forest Group H.M.¢ Langthorne Road, London, E.11. bique). Por Armando Antunes de Almeida. Pp. 104433 fotos. be 

SOIL SURVEYOR (age 26-40, with a degree in natural science or No, 36: Algodao de Fibra Longa. Por J. R. Pereira. Pp. 30. No. 37 a 
geography, with two years’ postgraduate training or experience in Viagem de Estudo aos Estados Unidos e ao Canada. Por Prof. A : 
soll survey work) in Sarawak, to carry out soil surveys—The Director Quintanilha. Pp. 109451 figures. (Lisboa: Centro de Investigacao ee 
f Recruitment, Colonial Office, London, 8.W.1, quoting BCD. 63/24/07. Cientifiea Algodoeira, J.E.A.. 1959.) {711 ee 

Twelfth Annual Report of the Pacific Marine Fisheries Commission ree 

for the year 1959. Pp. 40. (Portland, Oregon: Pacific Tit be 

Fisheries Commission, 1960.) 711 

REPORTS and other PUBLICATIONS University of California Publications in Geological Sciences. be | = oa 

ww 2 s No. 6: A Survey of Various Late Cenozoic Vertebrate Faunas of the et 

(net included in the monthly Books Supplement) Panhandle of Texas, Part 3: Felida. By Donald E. rg “4 ie 

4 317-344. (Berkeley and Los Angeles: University of California Press an 
Great Britain and Ireland London : Cambridge University Press, 1960.) 75 cents. {711 é. 

British Commonwealth Collections of Micro-Organisms. Directory Bulletin of the Museum of Comparative Zoology at Harvard College he Me 

of Collections and List of Species maintained in Australia. Pp.v+45, Vol. 123, No.2: A Review of the Pardalis-Maculatus Complex of the Ge 
s#. net. Directory of Collections and List of Species maintained in oid Genus Tropidophis of the West Indies. By Albert Schwartz and Bing! 
Canada. Pp. iv+48. 9%. net. Directory of Collections and List of Robert J. Marsh. Pp. 47-84. Vol. 123, No. 3- Eight Historic Fossil Hh 
Species maintained in India. Pp. iv+36. 68. net. Directory of Collec- Mammal Specimens in the Museum of Comparative Zoology. By es 
tions and List of Species maintained in New Zealand. Pp. iv +16 Horace E. Wood, 2nd. Pp. 85-110+1 plate. Vol. 123, No. 4: The Rae 
i#. net. Directory of Collections and List of Species maintained in the Structure of the Choanae of the Emydinae (Testudines, Testudinidae). pear 
United Kingdom, Ghana and Trinidad. Pp. iv+70. 128. 6d. net. Hy Thomas 8S. Parsons. Pp. 111-127. Vol. 128, No.5: The Nervous sel 
‘London: H.M. Stationery Office, 1960.) {711 System of Gelastocoris oculatus (Fabricius) (Hemiptera : Heteroptera) 

i Trans-Antarctic Expedition, 1955-1958. Scientific Reports. No. 2 Ky Margaret C, Parsons. Pp. 129-199. (Cambridge, Mass. : Museum of fail 
\ Gravity Traverse of Antarctica. By J. G. D. Pratt. Pp. 22. 12s. 6d. Comparative Zoology at Harvard College, 1960.) (711 he 
net. No.3: Seismic Soundings Across Antarctica. By J. G. D. Pratt Commonwealth of Australia: Department of Supply. Defence sing 
Pp. 69. 308, net. No. 4: Tides at Shackleton, Weddell Sea. By Standards Laboratories. Technical Note No. 55: Hard ss Seales Used g ; 
1. G. D. Pratt. Pp. 2142 plates. 128. 6d. net. (London: Trans in Testing of Vuleanized Rubbers. By N. G. C, Neville and W. J. a 
Antarctic Expedition Committee, 22 Gayfere Street, 8.W.1, 1960.) [711 Wark. Pp. 11. (Maribyrnong, Victoria: Defence Standards Labora- er 

Discovery Reports, Vol. 30, pp. 301-408, plates 7-28, August, 1960 tories, 1960.) {711 ea @ 

Studies on Physalia physalis (L.). Part 1: Natural History and Transactions of the American Philosophical Society. New Series, ae 
Morphology. By A. K. Totton. Part 2: Behaviour and Histology Vol. 50, Part 8: The Forming of the Charitable Institutions of the uss 
By G. O. Mackie. (Cambridg: at the University Press, 1960.) {711 West of England: a Study of the Changing Pattern of Social Aspira a 
Institution of Electrical Engineers. The Training of Graduates: a tions in Bristol and Somerset, 1480-1660. By W. K. Jordan. Pp. 99. een 
? Report of the Joint Committee on Practical Training in the Electrical (Philadelphia : American Philosophical Society, 1960.) 2 dollars. [711 Bey 
Engineering Industry. Pp. 34. (London: Institution of Electrical Comité International de la Détergence : Commission Internationale FER 

Engineers, 1960.) 2s. [811 de Terminologie. Classement des Agents de Surface. (Classification ot = 
Department of Scientific and Industrial Research Geological Surface Agents.) Pp. 15. (Paris: Comité International de la Déter Be te 
Survey and Museum. The Origin and Evolution of Coal. By Dr. P. J, ence, 70 Champs-Elysées, 1960.) 1.40 NF. {1011 Ba ts 
Adams. Pp.i+17. (London: H.M. Stationery Office, 1960.) 1s. 9d 

net {al 1 

Tobacco Manufacturers’ Standing Committee. Report for the vear 
ended 3ist May, 1960. Pp. 11. (London: Seeaces Manufacturers’ Editorial and Publishing Offices of **NATURE oe 

Indemic Goitre forld Distribution anc neidence—Select 

Hibliography. Second edition. Pp. iii +136. (London: Chilean Iodine ST. MARTIN’S STREET, LONDON, W.C.2. pass 
Educational Bureau, 1960.) r ndon 
Current Problems in the Understanding of Personal Responsibility Telephone Number: Whitehall 883!. Telegrams: Phusis Lesquare Londo B. 
bibliography selected from the flelds of Psychology, Sociology 
Ethies and Theology. List A: Pp. 11. 1s. List B: Pp. 11. 28. (Lon 
! dea: Church Information Office, Church House, Swi, 1960.) [911 Annual subscription {88 -, payable in advance, ae 
Tube Investments, Ltd. Extended Surface Tube. Pp. 28. (London postage paid to any part of the world. a9 
Tube Investments, Ltd., 1960.) {911 Tacs Se 
A National Fuel and Power Policy: a Policy Statement by the apt : ‘ 2s 
Association of Scientific Workers. Pp. . (London: Association of Advertisements only should be addressed to = y 
Selentific Workers, 15 Half Moon Street, W.1, 1960.) 1011 
y Department of Scientific and Industrial Research : Building Re- T. G. Seote & Son, Led., | Clement's Inn, London, W.C.2 yet 
search Station. National Building Studies Research Paper No. 28 Telephone Number: Holborn 4743 pets 
Studies in Composite Construction. Part 3: Tests on the New Govern- ke 
ment Offices, Whitehall Gardens. By R. J. Mainstone. Pp. vi+544s8 be 
\ plates. (London: H.™. Stationery Office, 1960.) &s. 6d, net. {1011 All rights reserved. Registered as a newspaper at the General Post Office vate 
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STUDENT 
MICROSCOPE 


MODEL SA 


PROTECTIVE 
FEATURES 
AT 

NO EXTRA 
COST 


Demonstrations 
gladly arranged 


Catalogue 
free on request 


NATURE ely 


SWIFT 


Clip retention of eyepiece 
“® Adjustable safety stop: full specimen protection 
Fine adjustment position indicator 
Calibrated fine adjustment, with safety stops 
Knurled rim obviating objective handling 
Large flush stage 
Steel limb 
Flanged, non-flexing stage bracket 
Choice of condenser fitting 
Rack and pinion focusing substage, with stops 


Stable, protective foot, drilled for lamp fitting 


SAOTES SWIFT & SON LTD. 113-1154 CAMBERWELL ROAD, LONDON, S.E.5. RODney 544! 


Plan Ahead 


by effecting now “the young man’s policy” which 
gives to a man under 35 immediate life assurance 
cover at low cost and the valuable right to effect 
within ten years further assurances even though 
his health has become impaired. 

The Equitable has no shareholders and pays no 
commission for the introduction of business 
unusually attractive terms can. therefore. be offered 


today for details t 


The Equitable Life 


Assurance Society 


(Founded 1762) 
Head Ofhce - 19 Coleman Street, London, E.C.2 


Please send me. without obligation. details of the young 


nan’s policy 


Meathway 
Glass Working Lathes 


are known throughout 
the world 


@ May we send you 


leaflets ? 


The new universal model in 
its vertical position 


HEATHWAY MACHINERY CO. LTD. 
UXBRIDGE ROAD, HILLINGDON, MIDDLESEX 


TELEPHONE: UxeRioGe 6345 


Agents in the U.S.A. and France 
Richoux Co. Inc., 1133 Broadway, New York 10, N.Y. 
Ets. L. Richoux, 22 Cité Trévise, Paris 9 
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APPOINTMENTS VACANT 


McMASTER UNIVERSITY 
GRADUATE ASSISTANTSHIPS IN 
CHEMISTRY 
Applications are invited for Assistantships from 
persons qualified to pursue M.Sc. and Ph.D. work 
n Chemistry. Assistantships carry a yearly stipend 
f $2,200 to $2,800 and require cight to twelve 
hours per week of assisting from September to 
April only The Department has excellent re- 
search facilities and provides opportunities for re 

search in most branches of chemistry 
Further information concerning assistantships 
vlarships and research in progress in the De- 
partment may be obtained from D. B. MacLean 
Chairman, Department of Chemistry, McMaster 
University, Hamilton, Ontario, Canada 


POSTDOCTORATE FELLOWSHIPS 
IN CHEMISTRY 

Ihe Research Council of Alberta, with labora- 
mes adjacem to the campus of the University of 
Alberta, intends w award three tellowships for 
undamental research in chemistry Applicants 
hould have, or expect to have, a Ph.D. of 
quivaient degree before taking up the award 
There are no restrictions regarding nationality of 
‘pplicants but candidates must mect Canadian 
mmigration requirements Fellowships will be 
awarded on a one-year basis with a maximum 
tenure of two years Appointments may be taken 
Dp at any time during the year. but spring or carly 
ummer is preferred The annual stipend of 
$4,000 for single, and $5,000 for married male 
fellows is income tax free A travel allowance 
will also be provided Fellowships are available 
n the following ficids: Sorption and Catalysis on 
Alumino-Silicates ; Studies on Free Radicals pro- 
juced by Single Electron Oxidation-Reduction 
Processes using E.P.R. techniques Kinetic Iso- 
tope Effects in Gas Phase Reactions; Photo- 
hemistry 

Inquiries and a brief statement of interests and 
xperience should be addressed to the Secretary, 
Research Council of Alberta, Edmonton, Alberta 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 
(UNIVERSITY OF READING) 

\ post is available for a physiologist or 700 
gist, with interests and experience in the field 
f mammalian reproduction, in a smal! unit in 
vestigating the biochemical ind = physiological 
properties of cervical secretions, with particular 
reference to fertility The work envisaged wil! 
nvolve a study, in co-operation with two bio- 
hemical colleagues, of the metabolism, motility 
and fertility of spermatozoa in cervical mucus and 
n fractions which can be separated from it. Good 
research facilities are available and the post offers 
sn attractive opportunity for a scientist who wishes 
tw work in a field bearing on this highly sienifi- 
ant problem. The candidate will be expected to 
nitiate and carry out work on the physiological 
side of the investigation Applicants shoukd have 
» good deeree in zoology or physiology preferably 
sth Ph.D Appointmeat would be for three 

ors im the first instance. salary in accordance 
with experience and qualifications 

Applications to the Secretary, National Institute 
for Research in Dairying, Shinficld, Reading, 


Berks, quoting ref. 61/2 


MACAULAY INSTITUTE FOR 
SOIL RESEARCH 


Applications are invited from graduates with 

t- or second-class honours in mathematics with 

stics, or a Dip’oma in Statistics, for a 
acancy in the Statistics Section The duties are 
mainly concerned with the design and analysis of 
field experiments The appointment wil! be made 
» the Scientific Officer grade, starting salary 
ait the range £710 to £1,175 per annum 
cording to age. qualifications and experience 
Superannuation under F.SS.t 

Forms of application may be obtained from 
he Secretary, The Macaulay Institute for Soil 
Research, Craigiebuckier, Aberdeen, to whom 
hey should be returned before February 28 
61 


THE BRITISH CERAMIC RESEARCH 
Association imvites applications for a post 
Department of its Pottery Division 
nvolves the development of new liatson 
activities between the Association and the industry 
and requirés a man with scientific or technologica 
qualifications who has had experience tn the 
ceramic industry Applications should be 
addressed to the Director of Research, the British 
Ceramic Research Association. Ovueens Road 
Penkhu!! Stoke-on-Tren 


AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION 


FUEL TECHNOLOGIST 


OR 


COMBUSTION ENGINEER 


The Organization's Division of Coal Research, Sydney, N.S.W., invites application» 
trom honours graduates with an established research reputation in Science (Physics or 
Inorganic Chemistry, Chemical Enginecring. Mechanica! Engineering or Fue! Technology 
for a senior position as Fue! Technologist) 


The appointee is required as Group Leader to direct the Division's fundamental and 
applied research on combustion centred on problems of importance to the future 
development of combustion and total gasification processes using Australian coals The 
work is concerned with the rheological properties of slag and clinkers, and the nature 
and mechanism of formation and prevention of external deposits on the heating surfaces 
xt boilers The combustion phenomena in cupolas and improvement of cfficiency and 
performance of cupoias in iron foundries is also being investigated on a technical 
scale in well equipped laboratories supported by a wide range of physical-chemical 
apparatus for fundamental studies 


SALARY: Dependent on qualifications and experience within the ranges: £A 2.395 
to £A4.2,720 per annum or £A.2,980 to £A4.3,500 per annum 


Salary for women will be £A.180 per annum less than corresponding 


Promotion within C.S.1.R.0. is by merit and may ultimately go beyo 
imit of the scale and within which the original appointment is made 

Fares paid. Further details may be obtained on application to: 

Mr. E. J. Drake, Chief Scientific Liaison Officer, Australian Scientific Liaison Othe 
Africa House, Kingsway, London, W.C.2, 
to whom applications (quoting Appointment No: 480 354), should be addressed bv 
March 4. 1°61 


AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


APPOINTMENT OF CHIEF, 
DIVISION OF 
MINERAL CHEMISTRY 


Applications are invited for the position of Chief of the Organization's Division vi 
Mineral Chemistry, Chemical Research Laboratories, Fishermen's Bend, in succession 
to Mr. R. G. Thomas, who is about to retire 


The Division is concerned with the chemistry of minerals and their derivatives and thus 
ncludes phases of mineralogy, pure and applied inorganic and physical hemistry. 
and electrochemistry In certain projects, it collaborates freely with industry others 
are of a fundarrental nature. Applicants should have high academic qualifications and 
a considerable amount of research experience Some expericnce as scicntific admim 
strator is desirable 


The Division which has an annual budget of £A.87,000 and a total staff of 32 
including 16 research staff has fully equipped laboratories, free use of library, central 
workshops, clerical and other facilities. It has close liaison with industry, universities 
and other Divisions of C.S.1.R.O. The new Chief will have considerable responsibility 
in framing future research policy and ample opportunity to carry personal research 


SALARY: Offered at the rate of £A.4,902 per annun 
First class fares paid Further particulars of conditions ud deta f the present 
research programme available on application to 


Mr. E. J. Drake, Chief Scientific Liaison Officer, Austrahian Scrent Liaison Office 
Africa House, Kingsway, London, W.C.2 
to whom applications (quoting Appointment No.: 601/6) should be addressed by April 
8, 1961 
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METALS DIVISION 


WITTON «+ BIRMINGHAM 


TECHNICAL VACANCIES 


The Metals Division of Imperial Chemical Industries Limited is one of the largest 
producers of non-ferrous metals in the Commonwealth. The Division also specializes 
in the production of titanium, zirconium and beryllium. The Division employs 360 
graduates of which 300 are scientists. 


A TWO 
SENIOR PROJECT OFFICER DEVELOPMENT OFFICERS 
is required for the Technical Department are required for work on copper and its 
alloys. 


to undertake the study of schemes for new 

plant of a general engineering or metallur- One is required for the Copper Products 

; ? II be ‘ble fi Group to play a leading part in developing 

gical character, and wi a oo new products and in improving’ processes 

co-ordination of sales, engineering, research and plant for the production of copper 
accountancy and production aspects. and copper alloy tape and wire. 

The other vacancy exists in the Develop- 

ment and Technical Services Department, 

to be concerned with development and after 


Candidates, preferably 30-38, should have sales service in connection with new and 
a good Honours Degree in Mechanical existing wrought products in copper and 
Engineering, Metallurgy or Natural copper alloys. 


Candidates, preferably 28-35, should have 
: as a good Honours Degree in either Metallurgy 
Some acquaintance with statistics and/or or Mechanical Engineering with practical 
accountancy would be an advantage. experience in Development work. 


Sciences, with some production experience. 


Salaries will depend on age, experience and qualifications with adequate scope for progressive 
remuneration. 


There is a Staff Pension Fund and an Employees’ Profit-Sharing Scheme. Assistance can 
be given towards house-purchase and removal expenses for married men. 


Please write for an application form to the : 
Personnel Manager (Staff), 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
Metals Division, 
P.O. Box 216, 
Kynoch Works, 
WITTON, 
Birmingham 6. 
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NATURE 


has a vacancy 
for an 


ability to apply constructive 
hemical and physical 


ample scope and stimulus in 
n LC.L., with 
n the use { 
promotion 


The Company 


plication forms may be 


to expand the application of 
Division's interests and activities The 
mathematical thought and technique to 
probiems some a 
character and others connected with the development of new products 
and the operation of processes 
challenge of novel applications 
the activities of the most varicc 
ypportunity to learn and develop new techniques —¢.g 
digital compute 


yperates a five 
and an Employees Profit Sharing Sct 


towards housing and removal expenses 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
DYESTUFFS DIVISION 
in the RESEARCH DEPARTMENT at MANCHESTER 
HONOURS GRADUATE 
IN MATHEMATICS 


mathematics in the many fields of the 


Principal qualification is the 


fundamental research 
For a mathematician able to meet the 
for mathematical knowledge there is 
Division 


There are excellent prospects for 


Jay. 37} hour week: a Pension Fund 
me Assistance can be given 


obtained from 


Ap 
The Staff Department, Hexagon House, Blackley, Manchester, 9. 


ENGLISH ELECTRIC ; 
4 
VALVE COMPANY LTD. 
> 
Research Department ; 
4 
4 
Honours Physicists and Mathematicians, particularly those with 2 
postgraduate experience, are required for positions in the Research 
Department of the Company at Chelmsford, Essex. ; 
‘ 
The research programme embraces studies on : 
Television Camera Tubes. 
Image intensifiers and Image Converters. P 
Novel tubes in the above field for special applications. ‘ 
Semi conductor devices. ; 
Inquiries respecting these positions should be addressed to: Dept. ) 
G.P.S., English Electric House, Strand, London, W.C.2, quoting 
reference NIS9SN. 


Immunologist 


(aged 23-35) 


Beecham Research Laboratories Ltd. require 
the services of a Graduate with a background of 
Biochemistry or Zoology and possessing immuno- 
gical experience or potential to carry out 
fundamental and applied research on immuno 
yical aspects of allergy, encompassing in vitro 
and in vivo studies, as a member of an integrated 
immunochemical research team 

It ts of prime importance to find the right 
person, who can expect the usual benefits and an 
adequate salary Excellent prospects of future 
promotion exist with this rapidly expanding British 
company 

Write, giving brief details of age, qualifica- 
tions and experience, to: 


THE DIRECTOR, 


BEECHAM RESEARCH LABORATORIES LT? 


BROCKHAM PARK .- 


BETCHWORTH - SURREY 


February 4, 1961 


EMPIRE COTTON GROWING 
CORPORATION 
POSTGRADUATE STUDENTSHIPS AND 
DIRECT APPOINTMENTS, 1961 

The Corporation, which was established under 
Royal Charter in 1921, carries out research and 
experimental work on cotton, in close co-operation 
with the Departments of Agriculture The main 
entre of this work is the Cotton Research 
Station at Namulonge, near Kampala, in Uganda 
but members of the staff also work on Govern 
ment Experiment Stations in Aden, Kenya 
Northern Nigeria, Nyasaland, the Republic of the 
Sudan, Tanganyika, and the West Indies 

The vacancies outlined below will be filled 
either by the normal method of awarding post 
graduate studentships for preliminary training, or 
alternatively by direct appointment, at appro 
Priate points on the salary scale, of men wh 
already have some years’ suitable postgraduate 
experience 

AGRICULTURAL BOTANISTS 

Applicants should be eraduates in agricultural 
botany. or graduates in botany with a desire to 
nake their careers in agricultural research Ap 
poimtment would entail work in a team engaged 
n research on the genetics, breeding and physio 
logy of the cotton plant and on its methods 
of cultivation Appropriate preliminary training 
would be given in the studentship year, including 
statistics and field experimentation 

STUDENTSHIP TERMS 

Applications for studentships will be accepted 
from men who will graduate in 1961 The 
studentships would start between July and 
October, 1961, according to the course decided 
upon in each individual case, and would bh 
tenable for about a year at a University or an 
Institution in the United Kingdom The valu 
of the grants would be based on those paid to 
holders of similar awards by the Colonial Office 
the current rates range from £35 to £43 a 
month, according to location. plus payment ot 
University and tuition fees, College dues and a 
book allowance 

TERMS OF SERVICE 

The starting salary for an honours graduate 
with one year’s postgraduate training is £1,100 
and the normal scale rises by annual increments 
to £2,370 In addition, there are some senior 
posts at £2.500. and a limited number of super 
scale posts at higher salaries. All the staff receive 
free quarters with heavy furniture Territorial 
illowances are payable in Aden and the Sudan 
and educational allowances varying from £90 
to £200 per child per year are paid in certain 
circumstances 
Corporation officers arc in gencral, accorded 
the same privileges as Government officers for 
medical and dental treatment and are granted 
similar local travelling facilities and allowances 

The Corporation has its wn staff assurance 
scheme: the rate of contribution by the officer 
s per cent, the Corporation's contributi 
varying from 10 per cent for officers under W 
to 25 per cent for officers aged $0 and over with 
at least ten years" service 

In Aden and the Sudan leave is given annually 
In other territories leave is normally taken every 
second year, air passages being provided for the 
fficer, his wife and all dependent children under 
19 


Applications for appointments or studentships 
to be made on a form which will be supplicd 
on request, should be posted to the Empire 
Cotton Growing Corporation, 12 Chantrey House 
Eccleston Street, London, S.W.1, before the end 
f term in March. 1961, to facilitate taking up 
references Candidates should be prepared to 
ittend for interview in London in late April or 
early May 

UNIVERSITY OF WESTERN 
AUSTRALIA 
SENIOR LECTURESHIP IN PHYSICS 

Applications are invited for appointment to the 
above-named position in the Department of 
Physics The salary ranee for the position is 
£A.2.450 by £A.100 to £A.2.950 per annum with 
superannuation similar to F.S.S_U The construc- 
tion of a new building to house the Department of 
Physics commenced recently and it is anticipated 
that the building will be ready for occupation by 
the middle of 1962 The appointee will be re 
quired to commence duties as early as possible 

It is important that intending applicants obtain 
details of the procedure to be followed in apply- 
ing for the post and a copy of the Conditions of 
Appointment, before submitting their applications 
This information is available from the Secretary 
Association of Universities of the British Common 
wealth, 36 Gordon Square, London, W.C.1. Ap- 
plications close in Australia and London on March 
31. 1961 
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IMPERIAL COLLEGE OF SCIENCE 


AND TECHNOLOGY 
DEPARTMENT OF MATHEMATICS 
Applications are invited for the post of Lec- 
turer (£1,050 by £50 to £1,400 by £75 to £1,550 
(bar) by £75 to £1,850) or Assistant Lecturer (£800 
by £50 to £950), both plus £60 London allow- 
ance, in Statistics The appointment will carry 
F.S.S.U. and family allowance benefits Initial 
stipend will be related to qualifications and ex- 
perience Practical experience, especially in in- 
dustry, will be given weight, as well as research 

© teaching experience 

Applications (three copies), with names of not 
more than three referees, should be sent by 
March 24, 1961, to the Head of the Department 
»f Mathematics, Imperia! College of Science and 
Technology, London, S.W.7, from whom further 
particulars may be obtained 


GOVERNMENT OF WESTERN 
NIGERIA 


VACANCY FOR CHIEF 


AGRICULTURAL RESEARCH 
OFFICER 


Applications are invited from suitably 
qualified candidates for the post of Chief 
Agricultural Research Officer 


Qualifications : Candidates must have a 
First- or Second-class Honours degree in 
Natural Science or Agricultural Science, and 
should have considerable research experi 
ence in tropical agriculture Essential that 
applicants have shown aptitude for direc 
tion of research 


Duties : The successful candidate will be 
required to plan, organize and develop the 
work of the Research Division of the 
Ministry of Agriculture and Natural 
sources, assist in the formulation of crop 
research policy and to advise the Agricul- 
tural Extension Services of the Region on 
the application of research findings to crop 
production problems 


Terms of Appointment : Considering the 
level of this appointment, the salary 
attached to it is subject to negotiation and 
candidates are invited to indicate the mini- 
mum salary that would be acceptable to 
them Applicants should set out on the 
prescribed form a detailed record of his 
experience Leave will be at the rate of 
seven days for every completed month of 
service and free passages are provided once 
every tour of 12 to 15 months for the 
officer, his w.‘c, and two children below the 
age of 18 Free medical treatment for 
officer and his family ; turnished quarters at 
low rentals 


Applications should be completed = in 
triplicate on the prescribed form obtainable 
trom the Official Secretary (Recruitment 
Branch), Office of the Agent-General, 
Western Region of Nigeria, 178 202, Great 
Portiand Street, London, W.1, from whom 
turther particulars may also be obtained 


Closing date: February 25, 1961 


MAKERERE COLLEGE 
THE UNIVERSITY COLLEGE OF EAST 
AFRICA 

Applications are invited for (A) Readership or 
(B) Senior Lectureship in A ultural Chemistry 
Candidates should have a wide knowledge of agri- 
cultural chemistry and possess an honours degree 
in chemistry or agricultural chemistry with research 
experience in some aspect of biochemistry or 
nutrition Salary according to qualifications and 
experience within scales: (A) £1,974 to £2,724 per 
annum (B) £1,950 to £2,4°5 per annum. F.S.S.1 
Child allowance £50 per annum per child (maxi- 
mum £150 per annum) Passages for appointee 
and family (up to four adult passages) on appoint- 
ment, termination and leave (three months every 
21 months). Rent (including basic furniture) ac- 
cording to quarters provided £45 to £84 per 
annum 

Detailed applications (six copies), naming three 
referees. by March 17, 1961, to Secretary, Inter- 
University Council for Higher Education Overseas, 
29 Woburn Square, London, W.C.1, from whom 
further particulars may be obtained 


NATURE 


RESEARCH DEPARTMENT 


The exploitation of sea water as a source of fresh water and the utilization of the 
dissolved salts, is entering a period of rapid expansion and G. and J. WEIR LTD., is 
an acknowledged leader in the design and development of sea water evaporators and 
ther demineralization equipment The study f these problems jis of immense 
mportance throughout the world 


This Company requires for its Research Department a Chemist or Chemical Enginec 
with honours degree in physical chemistry, inorganic chemistry or chemical! engineering 
ind with an interest in ionic solutions, to carry out theoretical and experimental invest 
cations into sca water demineralization 


The Research Department also requires a Fluid Dynamicist with honours degree in 
nathematics, physics, chemical engineering or mechanical engineering, and with an 
nterest in fluid dynamics and boundary layer theory, to carry out mathematical invest 
gations into flow through centrifugal machinery Some experience of modern computer 
techniques would be usefu 

The above positions arc permanent superannuated and 

ary commensurate with xpericence 

Apply to 

Pervonnel Manager, 
G. & J. Weir Ltd., 
Cathcart, Glasgow, 5.4. 


ENGLISH ELECTRIC VALVE 
CO. LTD. 


Chelmsford, Essex 


A Physicist or Mathematician ts required for research on electron optical 
systems 


Applicants should possess a first- or second-class honours degree in 
physics or mathematics, and be preferably within age range 22 to 30 


Salary will take into account age and any previous relevant experience 


Apply to Department G.P.S.. English Electric House, Strand, London, 
W.C.2, quoting reference N1IS9SP 


PHOTOGRAPHIC TECHNOLOGY 


ICI A vacancy has arisen in the Research Headquarters of 
aie IMPERIAL CHEMICAL INDUSTRIES LIMITED, 


DYESTUFEFS DIVISION, 


for a 


CHEMIST OR PHYSICIST 


for research and development involving the application of diverse 
scientific skilis in novel fields of photographic technology Applicants, 
preferably under 30 years of age, should have a good Honours degree 
experience in postgraduate research or in a field of science applicable 
to the technology is desirable 

Applications, giving brief details of qualifications and experience, 
should be addressed to the 

Staff Manager, Hexagon House, Blackley, Manchester, 9, 
quoting reference 1/64/N. 
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ENGLISH ELECTRIC 
VALVE COMPANY LIMITED 


Microwave Research and 
Development 


the Company has considerable effort engaged on research and develop- 


ment into very low noise microwave tubes 


, Physicists and engineers are required to assist in this programme and | 


whilst we would prefer graduates with experience in this field of activity we 


would be pleased to hear from graduates with good honours degrees bac ked 


up with industrial experience in light electrical or electronic companies 


Employment would be at the Company's Works in Chelmsford, Essex 


Inquiries should be addressed to: Group Personnel Services, English 
Flectric House, Strand, London, W.C.2, quoting reference N1506K. 


SUGAR RESEARCH INSTITUTE 
QUEENSLAND 


DIRECTOR 


Applications are invited for the position of Director of Research of one of the 
world’s leading sugar milling research institutes It is owned by the sugar mills ot 
Queensland, and has, in the 11 years of its operation, contributed markedly to the 
present high level of technical performance of the industry 


Applicants should have a higher University degree, and possess the experience which 
would fit them to administer an active and progressive scientific institute, the functions 
f which are to carry out research in all problems of raw sugar manufacture. These 
embrace both basic and technological investigation in the chemical, engineering and 
physical fields. 


This is a position of high influence and status in a major industry of Australia and 
ommensurate salary and conditions of service will be determined for a suitable 
ipporntiee, 


4pplications, accompanied by names of referees. should be submitted 
Chairman of Directors, 
Sugar Research Lnstitute. 
P.O. Box 21, 
Mackay. Austratia, 


UNIVERSITY OF QUEENSLAND | COUNTY BOROUGH OF 
SENIOR LECTURER APPLIED BRIGHTON EDUCATION 
COMMITTEE 


position Applicants should have an BRIGHTON TECHNICAL COLLEGE 
Deeree in Mathematics, and preterably Required from April 1, 1961. Senior Technician 
fegree and some experience of research. | in Physics Department (for servicing electronics 
The salary range its £A.2.520 by £A.70 to] equipment). Qualification: appropriate H.N.C. or 
£A.2,870 The successful applicant will enjoy | C. and G. Final Certificate or equivalent. Salary 
of superannuation, study leave £625 by £20 (3) by £25 G) to £760 
ravel grants and other benctits available to the Further particulars and application forms (re- 
academic staff turnable by February 18) from the Registrar, 
Further particulars and application forms may | Rriehton Technical College, Richmond Terrace, 
be obtained from the Secretary. Association of | Brighton, 


Universities of the British Commonwealth, 36 W. G. STONE, 
Gordon Square, London, W.C.1 Applications Director of Education 
ose n Australia and London, on February 25, 54 Old Steine 


Brighton 


February 4, 1961 


WESTFIELD COLLEGE 
(UNIVERSITY OF LONDON) 
DEPARTMENT OF ZOOLOGY 
} Applications are invited from men and wome: 
graduates for the posts of Lecturer and Assistant 
Lecturer. Preference may be given to applicants 
for the Lectureship with an interest in physiology 
or ecology Salary scales: Lecturer, £4,050 by 
£50 to £1.400 by £75 to £1,850 per annum plus 
London allowance (£60) with an efficiency bar at 
{1,550 ; Assistant Lecturer, £800 by £50 to £950 
per annum plus London allowance (£60). The ap 
pointments, with bencfit of family allowances and 
superannuation (F.S.S.U.), will date from October 
1, 1961, or such earlier date as may be arranged 
Further particulars may be obtained from the 
Secretary to Council, Westfield College, Hamp 
stead, London, N.W.3, to whom applications (six 
copies), Stating age. qualifications and experience 
together with the names of three referees, should 
be submitted by first post on Monday, March 6 


MACAULAY INSTITUTE FOR 
SOIL RESEARCH 
Applications are invited for the appointment 
of a Soil Survey Officer (male) for the Soil Sur- 
vey of Scotland Candidates should possess a 
first- or second-class honours degree in science 
The appointment will be made in the Scientific 
| Officer grade, starting salary within the rangc 
£710 to £1,175 according to age. qualifications 
and experience. Superannuation under F.S.S.U 
Forms of application may be obtained from 
the Secretary, The Macaulay Institute for Soil! 
Research, Craigicbuckler, Aberdeen, to whom 
they should be returned before February 28 

1961 


COLLEGE OF AERONAUTICS 

Lecturer in Metallurgy required in Department 
of Materials, preferably with a special interest in 
deformation and fracture and with knowledge of 
solid mechanics Experience in some industria! 
field would be an advantage. The person ap- 
pointed will be expected to carry out research, and 
to assist in directing the work of postgraduat 
students. Salary in scale £1,050 by £50 w £1,400 
by £75 to £1.850 per annum, with superannuation 
under F.S.S.U. and family allowance, commencing 
salary depending upon age, qualifications and ex 
perience. Consideration given to housing require 
ments. 

Applications, giving full particulars and the 
names and addresses of three referees, should be 
forwarded to the Recorder, the College of Aero 
nautics, Cranfield, Bletchley, Bucks. Further par 
Wculars available 

UNIVERSITY COLLEGE OF 
WALES 
ABERYSTWYTH 

Applications are invited for the post of Assist 
ant Lecturer in the Department of Agricultura 
Botany to take up duties on October ft, 196! 
Applicants should possess a good honours degree 
in either Botany or Agricultural Botany and 
should have a special interest in Mycology or Plant 
Pathology. Salary scale: £800 by £50 to £900 
under 26 years of age on appointment. £850 by 
£50 to £950, over 26 years of age on appointment. 
plus superannuation benefits and children’s allow- 
ances. 

Further particulars can be obtained from the 
Registrar, to whom applications should be sent 
together with the names of two persons to whom 
reference may be made, not later than February 
18, 1961 


THE BRITISH CERAMIC RESEARCH 
Association has vacancies for Chemists or Physi 
cists to work in the Pottery Section of the Asso 
ciation. There is also a vacancy for an Organic 
Chemist to work primarily on adhesives and 
grouting materials. Good laboratory facilities are 
ivailable Fhe post is permanent and progressive 
and carries superannuation provision under the 
Federated Superannuation System for Universities 
Salary will depend on age, qualifications and ex 
perience. but will be in the range of £720 to 
£1,090 for a Scientific Officer, and £1,100 to 
£1,600 for a Senior Scientific Officer Applica 
tions, giving details of age. qualifications and 
xperience, should be sent to the Director, The 
British Ceramic Research Association, Queens 
Road. Penkhull, Stoke-on-Trent 


SENIOR TECHNICIAN OR TECHNICIAN 
to join research team investigating biochemical! 
mechanisms in wound healing Qualifications 
\1M.L.T., P.1.M.L.T. of equivalent with ex- 
perience of biochemical procedures Applications 
hy February 11. to G. T. Watts, Esq., Surgery 
Department, Clinical Research Unit, Queen 
Elizabeth Hospital, Birmingham 15. 
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UNIVERSITY OF AUCKLAND 
NEW ZEALAND 
LECTURESHIP IN PSYCHOLOGY 
Applications are invited for the above-men ned AUSTRALIA 
post Applicants should possess postgraduate 


qualifications and have had research or clinical ex- | COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 


perience in addition to competence in general 
psychology, experience in psychometrics and ‘or RESEARCH ORGANIZATION 
applied exper:mental psychology would be desir- 
able The successful applicant would be required 
to lecture at all stages including honours ne | 
salary scale is £1,250 per annum, rising to t1,7 PHYSICAL CHEMIST 
by annual increments of £75 each. Commencing | 
salary within this scale will be determined accord 
ing to qualifications and expericnce An allow 
noe is made towards travelling expenses 
Further particulars and information 

method of application may be oMained 

Association of Universities Resca h exper 


‘ommonwealth Gordon 
WC Applications close, The research programme is concerned with * physical chemistry of macromolecules, 
and and London. on March 15, 1961 | ncluding ionk ons, denaturation henor a and colloidal properties, with 
particular attention to muscle proteins equipment includes a Spinco Model ft 
iltra-centrit and electrophoresis apparatus Ihe appointee will be required to initiat« 


The Organization's Division of Food Preservation inviics applications for a position 
is Physical Chemist with their Physical Chemistry Unit, in the Biochemistry Department, 
University of Sydney, from Honours graduates in Science (or equivalent qualifications) 
ind thorough postgraduate training and research experience in Physical Chemistry 
with macromolecules and ¢ oidal phenomena an advantage 


4 programme of research within this framework 
GOVERNMENT OF WESTERN 
NIGERIA one : Dependent on qualifx ms and exper within tt anges, £A4.1,510 ¢ 
per annum or £A.2,39% to £A.2,720 per annum 
VACANCY FOR 
be £A 180 per annum less than corresponding rates for men 
AGRICULTURAL ENGINEER Promotion within C S1.R.O. is by merit and may ultimately go beyond the upper 
mit of the scale within which the original appointment is made 
Applications are invited for the post 
Agricultural Engineer Fares paid. Further details may be obtained on application to 
Mr. E. J. Drake. Chief Scienufic Liaisx 
hifications A University degree > 
ural Engineering or in Agriculture Africa House, Kingsway, London, W.C.2, 
with a postgraduate qualification in Agricul- to whom applications (queting Appointment No 0 241) should be addressed by» 
tural Engineering. A minimum of ten March 11. 1961 
years’ experience in the operator ot 
mechanized farming schemes is essential, 
Experience of mechanization of arable crops 


Officer, Australian Scientific Liaison Office 


s desirable 


Duties To review present procedure and 
past records dealing with schemes f 
mechanization To indicate possible future 
line of development in mecha ation and 
to imitiate iny investigations required of 
establish schemes indicated in these pr 


posals 


Condiuons of Appointment: On contra 
for one or two tours of 12 to IS months 
each im the first instance Salary 1s be 

«<< , r 
tion, gratuity is paid at the rate of £37 10s 4 HEM 
tor each completed three months service RESEARC Cc ists 
Free first<lass passages for officer and his 
family on first appointment and when pro- Applications are invited for the following vacancies 
for officer and his family Accommodation | 


s provided at low rentals 1. Chemist or Plastics Technologist to study the formulation, processing and physica 


properties of new and experimental high polymers 

Method of Application Applications > Chemist to work in the field olefin polymerisation with Ziegler catalysts 
prescribed form obtainable from the Off For RESEARG H ON GENERAL INDUSTRIAL CHEMIC ALS 
cial Secretary (Recruitment ranch), Office 1. Physical Chemist to work on reaction kinetics and reaction mechanisms 

the Agent-General for Western Nigeria, 
178/202 Great Portland Street, London, 
W.1, trom whom turther particulars may 
also be obtained 4 


2. Organic Chemist for research on polyurethanes 

3, Organic Chemist for exploratory and long rang esearch 

Chemist to work on process development of heavy organic chemicals on laboratory 
and pilot plant scale 

Closing date : February 25, 1961 Apphcants should have PhD On ynours Degree with research experien 

> preferably not over 35 

These are important career appointments and salaries will be commensurate w th 


UNIVERSI1 Y OF WESI I RN qualifications and experience Generous pension scheme and other benefits 
AUSTRALIA Write, th full particulars (quoting reference CRL 129), t 

SENIOR LECTURESHIP IN MATHEMATICS SHELL CHEMICAL CO. LID., 

Applications are invited for appointment to the PE RSONNEL DEPARTMENI 

above-named) position in the Department of 29/30 Old Burlington Street, London, W.1. 

Mathematics The salary range for the position is 

#£A.2.450 by £A.100 to £A4.2,.950 per annum with 

superannuation similar to F.S.S.1 The Depart KENYA UNIVERSITY OF QUEENSI AND 

ment af mic staff « o Pr 

ment at present has an academic staff of two Pr AGRICULTURAL CHEMIST LECTURER IN BOTANY 


fessors, four Readers, three Senior Lecturers 
seven Lecturers, two Tutors and one Graduate To take charge of research projects into soil Applications are invited for the above-men- 


Assistant. Further particulars concerning t D and plant nutrition problems of coffee Cand tioned position The appointee should be pre- 
partment, including journal subscriptions, library | dates must have a good honours degree in agr pared to deliver lectures in Botany I and wo 
facilities, details of courses, teaching loads. etc cultural chemistry or chemistry with at least two present an undergraduate course in Plant 
may be obtained from the Chairman of the De years’ postgraduate research experience in agt Anatomy to students in the Facultics of Science 
partment of Mathematics. The appointec cultural chemistry Appointment on probation | and Agricultural Science The salary is £A.1,830 
expected to take up duty as soon as possible for permanent establishment with pensionab'c | by £A.70 to £4 2,330 The successful applicant 
It is important that intending applicants obtain | emoluments in scale £981 two £1,863 per annum will enjoy the privileges of superannuation, study 
details of the procedure to be followed in apply Free passages On appointment and leave for | leave travel grants and other benefits available 
ing for the post and a copy of the Conditions of | officer, wife and children up to equivalent of | to the academic staff. 
Appointment, before submitting their applications. | three adult passages in all Furnished quarters, Further particulars and application forms may 
This information is available from the Secretary usually available, at moderate rental be obtained from the Secretary, Association of 
Association of Universitics of the British Com- Apply. stating full name and giving bricf parti Universities of the British Commonwealth, 36 
monwealth, 36 Gordon Square, London, W.C.1 culars of qualifications and experience, to Director | Gordon Square, London, W.C.1. Applications 
Applications close, in Australia and London, on | of Recruitment, Colonia! Office, London, S.W.1 close, in Australia and London, on March 1% 
March 24, 1961 Quoting BCD 63/7/050/C1 1961 
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UNIVERSITY OF LIVERPOOL 

Applications are invited for the following posts 
in the Department of Physics. (a) Leverhulme 
Fellow and Lecturer The initial salary will be 
within the range £1,050 to £1,650 per annum 
depending upon age and experience. The post is 
specially for research and teaching duties are 
The holder will take part in high or 
low energy nuciear physics research, using either 
a 400 MeV. synchro-cyclotron or a 12 MeV 
tandem Van der Graaff electrostatic generator 
(>) Three posts of Assistant Lecturer or Lecturer 
The initial salaries will be in the range £900 to 
£1.650 per annum for one post, and in the range 
£900 to £1,350 per annum for the other two. Each 
post carries normal! teaching duties, and the holder 
will take part in research in one of the three 
following ficids. (i) High energy physics using a 
400 MeV. cyclotron (ii) Low energy nuciear 
physics using a 12 MeV. tandem Van der Graaff 
electrostatic generator. (iii) Acoustics 

Applications, stating age, qualifications and ex- 
perience, together with the names of three 
referees, should be received not later than March 
1, by the Registrar. from whom further particulars 
of the conditions of employment may be obtained. 
Ref: CV/N 


UNIVERSITY OF CANTERBURY 
CHRISTCHURCH, NEW ZEALAND 
LECTURER IN ELECTRICAL ENGINEERING 
Applications are invited for the above-named 
position Applicants should hold a university 
degree in electrical engineering and have subse- 
quent experience in research, in teaching, or in 
industry A knowledge of the fundamentals of 
nuclear enginecring is also essential. Duties will 
include lecture, tutorial and laboratory work in 
an electrica engineering department which 
embraces both the power and electronic sides of 
the subject. The successful candidate will also 
be required to assist in the introduction of short 

ture courses on nuclear engineering and contri- 
bute to the installation and operation of a com- 
pact but well equipped nuclear engincering 
laboratory with a subcritical reactor as its cen- 
ral feature Adequate facilities and time for 
research will be provided The salary scale is 
#£1.250 to £1,700 per annum 

Further particulars and information as to the 
method of application should be obtained from 
the Secretary, Association of Universities of the 
British Commonwealth, 36 Gordon Square, Lon- 
don, W.C.1 Applications close on February 28, 
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WARWICKSHIRE EDUCATION 
COMMITTEE 
RUGBY EGE OF ENGINEERING 
ECHNOLOGY 

(Principal oa S. Atkinson, B.Sc., Ph.D.) 

Extension of full-time (sandwich) Engineering 
and Science Courses leading to Diplomas in Tech- 
nology and External Degrees is taking place, and 
applications are invited for the following posts 
Normal teaching duties will be concerned with 
full-time (sandwich) degree and diploma students, 
and there will be excellent opportunitics for re- 
search 

Senior Lecturer in Mathematics A high level 
of mathematica! ability together with experience of 
teaching mathematics to advanced students is re- 
quired The person appointed should be interested 
n the development of new ideas in the teaching 
of mathematics to physicists 

Lecturer in Mathematics A high level of 
mathematical ability is required and teaching ecx- 
perience is desirable 

Lecturer in Electrical Engineering Applicants 
for this post in lieht and heavy current work need 
not have extensive teaching experience, but a 
university degree, together with good industrial or 
research experience, is expected 

Salaries (Burnham Scale) Senior Lecturers 
£1,550 by £50 to £1,750. Lecturers, £1,370 by £35 
to £1,550 

Further particulars and application forms from 
the Principal, Rugby College of Engineering Tech- 
nology, Eastlands, Rugby, to whom replies should 
be sent not later than February 17, 1961 

N. A. Y. YORKE-LODGE, 
County Education Officer 


METROPOLITAN BOROUGH OF 
ST. MARYLEBONE 

MEDICAL LIBRARIAN—PUBLIC LIBRARIES 

Applications are invited for a new appointment 
as Librarian-in-Charee of the Special Medica! 
Collection (Metropolitan Boroughs Special Collec- 
tions Scheme). Salary in accordance with Grade 
APT. II, minimum £840 per annum (£855 if aged 
26 or over), rising to £1,000 per annum. Candi- 
dates must be Chartered Librarians with suitable 
experience Permanent superannuable appoint- 
ment 
Application form and further details of appoint- 
ment from Establishment Officer, Town Hall, St 
Marylebone, W.! Completed applications must 
be returned by noon on Monday, February 20, 
1961 


SENIOR PHYSICISTS 


Due to the expansion of the Physics Section of the Research Department, Senior Physicists 
are required by Cambridge Instrument Company, Lid., in their well equipped new labora 


tories in the University City of Cambridge 


THE MEN 


bership of an appropriate 


expernence 


THE JOB 


and kindred techniques, 


and electronics (including 
range of subjects with ample opportunities for developing 
The work will entail investigation of 
their application to the develop 


particular interest 
physical phenomena and 


ment of measuring and control instruments for industry and 
research In addition there will be opportunities for con- 
act and Peration with 


wWeanizations 


SALARY & 
PROSPECTS the usual benefits, they 


Salary with excellent prospects. 


ivailabie 


Write in confidence, giving details of age, experience and qualifications to 


De. M. C. Marth 


CAMBRIDGE INSTRUMENT CO. LTD. 
CHESTERTON ROAD 


Should possess a good honours degree, of corporate Mem 
institution together with suitable 


working on further developments 
of electron probe microanalysis, scanning X-ray microscopes 


Responsibility for sections 


The prime factor is to find the night men 
can expect an attractive starting 


for work on classical physics 
circuit design)—-in fact a wide 


universities and other research 


Together with 


Housing assistance scheme 


CAMBRIDGE 


February 4, 1961 


THE DISTILLERS COMPANY LIMITED 


ASSISTANT 
CHEMICAL BUYER 


The Company wishes to appoint 
an Assistant Chemical Buyer in the 
London Head Offices of the Chemi- 
cal Division 

The person appointed will be 
responsible for obtaining quotations 
for a wide range of chemical 
products required by the Chemical 
Division factories ; for checking the 
specifications, prices and suitability 
of these, and for placing the final 
orders and arranging the delivery 
progtammes 

During the course of his duties, 
the new person will be expected to 
become familiar with the manufac- 
ture, packing, transport and insur- 
ance of the products bought by th« 
Chemical Division, and where im 
ported materials are concerned 
familiarization with customs regula 
tions and tariffs will be necessary 

Candidates, aged not over WO 
should have a degree or its equiva 
lent in science preferably with 
Chemistry as the main subject. Pre- 
vious experience would be useful but 
is not essential 


Write: 
STAFF MANAGER 
THE DISTILLERS COMPANY LIMITED 
21/22 BOLTON STREET 
LONDON, W.1. 


Quote Ref. 5/61N. 


UNIVERSITY COLLEGE HOSPITAL 
MEDICAL SCHOOL 
(UNIVERSITY OF LONDON) 
UNIVERSITY STREET, LONDON, W.C.1 
BEIT MEMORIAL FELLOWSHIPS FOR 
MEDICAL RESEARCH 
Notice is hereby given that an election of 
Junior Fellows to begin work on October | 
next will take place in May, 1961 Junicr 
Fellowships have successive annual valucs of 
£900, £950 ang £1,000 for three years As a 
rule, superannuation benefits are provided, to 
which the successful candidates will be required 
to contribute 5 per cent of the annual stipend and 
to which the Trust will make a contribution of 
10 per cent Candidates must have taken a 
degree in a faculty of a university approved by 
the Trustees in Her Majesty's Dominions, Protec 
torates and Mandated Territories, India, Pakistan 
and the Republic of Ircland, or a medical diploma 
registrable in the United Kingdom Elections to 
Jumor Fellowships are rarely made above the 
age of thirty-five years Applications from can- 
didates must be received not later than April | 
Candidates must submit evidence that they can 
be given accommodation in the departments 
where they propose to work. which must be 

either in Great Britain or Iretand 

Forms of application and all information may 
be obtained by letter only. addressed to Sir Roy 
Cameron, F.R.S., Beit Memorial Fellowships for 
Medical Research, University College Hospital 
Medical School, University Street, London, 
\ fF For Overseas Candidates forms of ap- 
plication may be obtained from the Secretary 
South African Medical Council, P.O. Box 205 
Pretoria, South Africa: The Ministry of Health, 
The Government of India. New Dethi, India ; 
The Government of East Pakistan, Eden Build- 
ings, Ramna, Dacca, East Pakistan ; The Director, 
Commonwealth Office of Education, Box 3879, 
Sydney, Australia; The Department of Health 
Wellington, New Zealand; and The Canadian 
Medical Association, 244 St. George Street 
Toronto. Canada 


RESEARCH ASSISTANT WANTED AT 
Stoke Mandeville Hospital to help with current re- 
search on an immunological project connected 
with Rheumatoid Arthritis. The person appointed 
would work directly with the Pathologist under- 
taking the research. Salary £750 to £1,000 per 
annum according to qualifications.—Inquiries and 
applications, giving details of experience and the 
names of two referees. to the Pathologist, Stoke 
Mandeville Hospital, Aylesbury, Bucks 
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February 4, 1961 


AUSTRALIA 
UNIVERSITY OF NEW SOUTH WALES 
DIRECTOR OF DIGITAL COMPUTING 
LABORATORY 
SCHOOL OF ELECTRICAL ENGINEERING 
The University invites applications for appoint- 
ment to the position of Director of the Digital 
Computing Laboratory, within the School of 
Electrical Engineering Salary £A.4.000 per 
annum Applicants must possess a higher degree, 
and should have had experience in the field of 
digital computcrs The Director will be respon- 
sible to the Head of the School of Electrical 
Engineering, Professor R. E. Vowels, for the 
operation of the laboratory, and also may be re- 
quired to lecture in the field of computers At 
present the laboratory contains an English Electric 
D&UCE Computer (UTECOM), which provides a 
service within the University, and also services 
other universities, government departments and 
industries throughout Australia The laboratory 
has also conducted courses in programming and 
numerical analysis The staff of the laboratory 
contributes to the lecture programme in the field 
f computing. Subject to satisfactory medical ex- 
amination the successful applicant will be eligible 
to contribute to the State superannuation scheme 
The successful applicant will be eligible for six 
month's study leave on full salary after three years 
vice. or twelve months after six vears of 
First-class ship fares to Sydney of ap- 
pointee and tamily w be paid. With the ap- 
proval of the University and its bankers married 
men may be assisted by loans to purchase a home 
The University reserves the meht to fill the posi- 
tion by invitation 
Four copies of applications, including the names 
of three referees, should be lodged with the 
Agent-General for New South Wales, 56-57 Strand, 
London, W_.C.2, and a copy forwarded to the Ap- 
pointments Section, the University of New South 
Wales. Box 1, Post Office, Kensington, N.S.W., 
by airmail to reach there before March 10, 1961 
UNIVERSITY OF WESTERN 
AUSTRALIA 
SENIOR LECTURESHIP IN ELECTRICAL 
ENGINEERING 
Applications are invited for appointment to the 
above-named position for which the salary range 
is £A.2.450 by £4.100 to £A.2.950 per annum with 
superannuation similar to F.S.S.U Preference 
will be given to candidates with an interest in 
Electrical Machines, Electrical Measurements or 
Telecommunications The Department of Electri- 
al Engineering is housed in a well-equipped new 
building and there are excellent facilities for re- 
The appointee will be expected to take 
as soon as possible 
It is important that intending applicants obtain 
details of the procedure to be followed in apply- 
ing for the post and a copy of the Conditions of 
Appointment, before submitting their applications 
This information is available from the Secretary 
Association of Universities of the British Com 
monwealth, 36 Gordon Square. London, W.C.1 
Applications close, in Australia and London, on 
March 31, 1961. 


UNIVERSITY OF EDINBURGH 
DEPARTMENT OF PUBLIC HEALTH AND 
SOCIAL MEDICINE 
Applications are invited for the post of Senior 
Lecturer in Medical Statistics The successful ap- 
Plicant, who need not be a graduate in medicine, 
will be expected to take part in the establishment 
of a Statistics Unit for the Faculty of Medicine. 
although based in the Department of Public 
Health and Soc Medicine. Salary scale: £2,050 
by £100 to £2,425 per annum. with placement 
according to qualifications and experience, and 
with superannuation benefit and family allowance 

where applicable 
Further particulars may be obained from the 
undersigned, with whom applications (six copies) 


NATURE 


NATURE 


Applications are invited for a post on the 
editorial staff of NATURE 

A university degree in science or techno- 
logy is essential, and preference will be 
given to a candidate who has worked in 
science or industry for at least two years 
since graduation 

Particulars and references should be sent 
to: The Manager. Nature Office, Macmillan 
and Co. Lid., St. Martin's Street, London, 
W.C.2 


CENTRAL ELECTRICITY 
GENERATING BOARD 


BERKELEY NUCLEAR 
LABORATORIES 


HEALTH PHYSICS GROUP 


Applications are invited for two appoint 
ments in the Health Physics Group at the 
Berkeley Nuclear Laboratories, which are 
situated midway between Bristol and 
Gloucester 


(a) Duties will be to arrange and take part 
in detailed radiation surveys of the Labora- 
tories, assisted by a small team of monitors 
The work involves preparation of reports 
and keeping records of radiation levels 
The successful applicant will work under the 
general supervision of the Assistant Health 
Physicist, but scope exists for persona! 
initiative For this post, applicants must 
have a good general education and prefer- 
ably experience in similar posts. Candidates 
without such experience will be considered 
if they possess a pass deerce or equivalent 
qualifications and have a keen interest in 
routine health physics 


(b) Duties will be to organize and super 
vise the technical services in the Health 
Physics laboratory under the direction of 
research staff. The work will include the 
evaluation, assembly, construction, mainten- 
ance, and calibration of health physics 
equipment, together with maintenance of 
relevant technical records The qualifica 
tions for this post include a good general 
education, with proven ability in technica! 
supervision. Some experience in electronics 
or health physics would be an advantage 


Salaries within the range £955 to £1,245 
per annum. 


Applications, stating age, qualifications, 
experience, present position and salary, to 
the Appointments Officer, 24/30 Holborn, 
London, E.C.1, by February 17. Enve- 
lopes should be marked “ Confidential Ref. 
N /41.” 


organic, 


UNIVERSITY OF ALBERTA 
DEPARTMENT OF CHEMISTRY 
POSTDOCTORAL RESEARCH 
APPOINTMENTS 


$6.000 per annum, tenable for a period of one 
Physical 


two years, in the areas of organ 
theoretical and physical chemistry 

Apply H E. Gunning, Department 
Alberta 


Edmonton 


elxiii 


UNIVERSITY OF ADELAIDE 

The University invites applications for the 
following new posts: 

In the Faculty of Science 
matics (Applied Mathematics). Senior Lecturer in 
Mathematics (Mathematical Statistics). Lecturers 
n Biochemistry, Geology, and Physical or In- 
organic Chemistry 

At the Waite Agricultural Research Institute 
Senior Lecturer in Electron Microscopy. Lecturer 
in Virus Chemistry. Lecturer in Species Studies 
in the Department of Agronomy 

Salary scales: Reader, £A.2,.950 by £A.70 to 

230; Semor Lecturer, £A 2.450 by £A.90 to 
900; Lecturer, £A.1,675 by £A.9S_ to 
.340; with superannuation on the F.S.S.U 
The initial salary may be fixed within the 
appropriate scale in accordance with the success- 
ful candidate's qualifications and experience. Fur- 
ther information: (a) The Calendar of the Univer- 
sity may be consulted in the Library of any Uni- 
versity which is a member of the Association of 
Universities of the British Commonwealth or at the 
office of the Association Inside the covers are 
the plans of the University buildings and site and 
of the Waite Agricultural Research Institute at 
Jlen Osmond (four miles from the University) 
(b) A potential candidate for any post should also 
from the Registrar of the University or from 
Secretary, A.U.B.C., 36 Gordon Square, 
London, W.C.1 following documents; (i) 
General Conditions of Appointment, which in- 
cludes particulars of tenure, superannuation, re- 
moval expenses, invalidity and study leave; (ii) 
a Statement giving further particulars of each 
post and of such mattcrs as help in housing, 
conference grants and special support for research 
(c) The University will gladly supply any further 
information desired on request to the Registrar 

Applications, in duplicate, should give the in- 
formation listed in the final paragraph of the 
General Conditions of Appointment, and should 
reach the Registrar, the University of Adelaide, 
Adelaide, South Australia, not later than February 
28. 1961 


CENTRAL ELECTRICITY 
GENERATING BOARD 
MIDLANDS DIVISION 

Applications are invited for the post of Statis- 
tical Assistant in the Divisiona! Laboratory situ 
ated at Nechells ** A” Power Station. The duties 
associated with this post will l the design 
and analysis of experimental ia the pre- 
paration and maintenance of quality § control 

be given to candidates 

of chemistry, particularly 

Candidates should possess a 

statistical or hold a suitable degree 

in mathematics, favourable consideration 

would be given to candidates who are Associates 

w Corporate Members of the Institute of Fue! 

and who have a good knowledge of statistics 

The salary will be in accordance with the N.J.B 

Agreement, Schedule B, Class BX, cither Grade 

7, £1,200 to £1,500 per annum. or Grade 6 

£1.285 to £1,610 per annum, according to quailifi 
cations and experience 

Applications, quoting vacancy number 15/61 
MD, » Establishments Officer, 53 Wake 
Green Moscley, Birmingham, 13, by 
February 1961 


Reader in Mathe- 


D.S.LR RADI@ RESEARCH STATION 
Slough, Backs, requires: Experimental Officers 
Assistant Experimenta! Officers with background 
in physics, electronics, and applied mathematics 
for work concerned with experiments on the 
ground. and in rockets and satellites, to investigate 
upper atmosphere and space between earth and 
sun, with particular reference to propagation of 
radio waves through these regions, and associated 
problems of terrestrial and space communications 
It involves design and use of radio equipment of 
various kinds including low-noise amplifiers for 
Qualifications: G.C 


Chemistry University of use with radio telescope 
Alberta, Canada “A” level in two science or science and mathe- 
matics subject or equivalent. Over 22 pass degree, 

Secretary to the University OXFORD UNIVERSITY COMPUTING | H.N.C. or equivalent generally expected. Salary: 
Laboratory invite applications for the Ferranti Experimental Officer, £1,057 to £1,296; Assistant 

Fellowship in Computing. for one or two years 


: Experimental Officer. £450 10s. (age 18) to £625 
IMPERIAL COLLEGE OF SCIENCE | from October 1, 1961 The successful candidate 


ToC (age 22) to £957.—Forms from Ministry of Labour, 
AND TECHNOLOGY who should have at least two vears’ research ex- | Technical and Scientific Register (K), 26 King 
Applications are invited for a Lectureship in | perience, will be expected to do original work in | Street. London, S.W.1, quoting A.24/1A. Closing 
Pure Geochemistry from October 1, 1961. Salary | any field connected with computation or other | date February 18, 1961 
e £1,050 to £1,850 annum lus £60 | application f digital computers 
on allowance, FSSU. cenbeunie and to a Ferranti Mercury Th FOUR POSITIONS AVAIL- 
family allowances. Candidates should have geo- yr © candidates of anv nat ‘ 
chemical qualifications and be familiar with one of £900 per annum, and 1 1 to the ctrography, paleontology 
or more of the following techniques: optical or ovision of F.S.S.U., where applicab > : ecology, economic geology and geophysics 
X-ray spectrography, silicate or radioactive with details of academic and searct - portunities for research 
analysis. é the names Two-vear contract, 
Apply to Professor D. Williams, Department of | be r ‘fore July 
Geology. Imperial College of Science and Tech- 
nology, London, S.W.~ Road Oxford 


giving the names of two referees, should be lodged 
not later than April 1, 1961 
CHARLES H. STEWART 


GEOLOGISTS 
bie to teach in the fields of mineralogy, petrology 
Stratigraphy. structura 
Good 
Adequate salary 
renewable.—Inquiries, with 
31 l, compiete credentials, to Escola de Geologia, Uni- 


Laboratory South Parks | versidade da Bahia, Sa vador. Bahia. Brazil 


| Courses ir Portuguese. Spanish. English or French 
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CHEMIST FOR FINE CHEMICALS/ 
PHARMACEUTICALS ANALYSIS 


A qualified chemist is required to investi- 
gate and develop new analytical test methods 
in the field of synthetic drugs. The position 
which is in the Research Organization of the 
Smith and Nephew Group, involves close 

laboration with the team of Organic and 
Pharmaccutical Chemists engaged in the de- 
clopment of chemotherapeutic products 
The Laboratories, which are located in a 
country district 25 miles north of London 
are well equipped with modern instrumental! 
methods of analysis 


Applicants should be under 35 years and 
have an honours degree in chemistry ’r at 
least Graduate Membership {f the Royal 
Institute of Chemistry Salary will be ac- 
cording to argc, qualifications and experience 


There is a Contributory Pension Scheme 
and working conditions are in accordance 
with modern practice Write giving full 
details of experience, age and salary re 
quired, to 


Research Manager (Administration), 
Smith & Nephew — Limited, 
Hunsdon Laboratori 

Ware, Herts. 


UNIVERSITY COLLEGE OF 
SWANSEA 
LECTURESHIP OR ASSISTANT LECTURE 
SHIP IN BOTANY 

Applications are invited for the above post 
from candidates with a special interest in plant 
physiology or biophysics The appointment will 
date from October 1, 1961. The person appointed 
will assist in the teaching of plant physiology 
and take particular responsibility for the super 
vision of practical classes in this subject. Salary 
scales: Lectureships, £1,050 to £1.850 per annum 
Assistant Lectureships, £800 to £950 per annum 
benefits and family allowances 

Further particulars can be obtained from the 
Registrar, University College Singleton Park 
Swansea, by whom applications (six copies) must 


be received not later than Saturday, March 11 
1961 


UNIVERSITY COLLEGE OF 
SWANSEA 
TECHNICAL OFFICER IN THE 
DEPARTMENT OF BOTANY 
Applications are invited for the post of Tech 
nical Officer to be responsible for the general 
supervision and maintenance of the laboratories 
and =the ontrol and training of technical staff 
n the Department of Botany Applicants shou 
have a University degree in science or equivalent 
qualification, and be interested in the application 
and development of techniques for teaching 
research in Botany and/or Biochemistry 
appointment will be m th scal £700 by 
to £1,050 (har) by £50 to £1.300 Supcrannuat 
inder F.S.S.U. 3 family allowances 
Applications copies) must reach 
Registrar, from whom further particulars can 


btained, mot later than Saturday, March 
1961 


ASSISTANT CHEMIST REQUIRED FOR 
interesting work in new Analytical Laboratories 
mum qualifications G.C.E level in 
chemistry, physics, and mathematics Previous 
industrial laboratory experience an advantage but 
not essential Maximum age 22. Salary 
ne to age, qualifications, and experience 
tunity for future part-time study at 
courses Good conditions of employ 
pension scheme Canteen facilities ava 
lodging accommodation arrangcable 
giving full particulars (quoting reference 
1602), to Personnel Manager, Fisons Pest C€ 
Ltd., Harston, Cambridec 


AGRICULTURAI RESEARCH COUNCIL 
requires an honours graduate (Biochemist) with 
some research experience, for one year in the first 
instance Ne extension, t assist Dr 
R. M n on isotopic studics on lipid 
metabolism in rumen micro-organisms and in the 
ruminant digestive tract Salary in range t°1” to 
#1.150 according to qualifications and experience 
PFSS.U Applications to the Secretary, Institute 
of Animal Physiology, Babraham, Cambridec 
within three weeks. 


istry or H NC or equiva 


NATURE 


SARAWAK 
SOIL SURVEYOR 

To carry out soil surveys. Candidates, between 
26 to 40, must have a degree in natural science 
f geography with two years training or experience 
in soil vey work Appointment on contract 
with gratuity. or, if preferred, on probation for 
permanent establishment Emoluments in range 
£1,344 to £2,324. Contract gratuity at the rate 
f 12) per cent of salary Outfit allowance £60 
Children’s allowances Education allowances 
Free passages on appointment and leave for officer 
wife and up to three children under 18. Furnished 
accommodation, usually available. Generous leave 

Apply, stating full name and giving brief 
ticulars of qualifications and experience to 
Director of Recruitment, Colonial Office, London 
S.W.1 Quote BCD 63/24 0° 


UNIVERSITY OF ST. ANDREWS 
DEPARTMENT OF PHARMACOLOGY 
AND THERAPEUTICS 
Applications are invited for the post of Re 

rch Assistant in Endocrinology tenable in the 
aboratories of the Clinical Investigation Unit 
Marvfield Hospital, Dundee The appointment 
s available after March 1, 1961 Salary scale 
annum to £870; placing accord- 
ons 

ng names of three referees, to Joint 
the University Court, Queen's College 

Dundee, not later than February 28, 1961 


UNIVERSITY OF NEW ENGLAND 
ARMIDALE, NEW SOUTH WALES 
SENIOR LABORATORY TECHNICIAN 
LABORATORY TECHNICIAN 
Applications are invited for a position of Senior 
Laboratory Technician in 
Department of Agronomy in the Faculty of 
al Science The successful applicant will be 
required to assist with the laboratory work of the 
department and to attend experimental plants 
in controlicd environmental conditions 
ymmencing wage will be fixed according to 
qualifications and experience, up to £4.26 Ss. 9d 
per week for males, and £A.22 8s. 10d. for females 
for Laboratory Technicians and up to 
£4.30 2s. 8d. per week for Senior Laboratory 
Technicians Four weeks annual leave ; liberal 
sick leave and long service leave Fares will be 
paid and removal expenses up to £A.200 In 
service training may be undertaken towards a 
diploma in Science echnology 
Applications from within Australia and New 
Zealand should be forwarded to reach the under- 
siened not later than February 28. 1961. while 
applicants outside Australia and New Zealand 
should forward their applications to the Secretary 
the Association of Universities of the British 
Commonwealth %6 Gordon Square, London 
W.C.1, by the same date In the case of thesc 
applicants an additional copy should be forwarded 
indersigned. Applications should 
give full particulars of qualifications and experi- 
ence, together t rn names of two referees 
r. C LAMBLE 
Registrar 


by airmail to th 


University of New En 
Armidale. N.S W Australia 


DSLR. ROAD RESI ARCH LABORATORY 
Harmondsworth, Middlesex. requires Civil Engin- 


| cers, Mathematicians, Statisticians in Senior Scien- 


tific and Scie Officer Grades for work in 
Tropical Sectior ‘ ry Qualifications 
First- or secon For senior 
Scientific Office age 26) at least 
three years’ duate experience is required 
related field. Duties 

n tropi 

engineerit 


on is based at 


promotion in mid-thirties 

with possibility of higher 

rms from Ministry of Labour, Technical 

Scientific ster (K), 26 King Street 
London, S.W.1 voting ref. No. E.S12/OA 


THE AGRICULTURAL RESEARCH COUN- 
ssistant Experimenta! Officer 
Research Station to 
1 the processing 
n Physics or Physica 
ent qualification essential 
Salary according to age in scale £645 (age 22) to 
£983 Contributory superannuation scheme Ap- 
plication forms from Director Low Temperature 
Research Station, Downing Street, Cambridge 


| James's, London, 


4, 1961 


February 


“ SHELL RESEARCH 
LIMITED 


have a vacancy for a 


RESEARCH 
PHYSIOLOGIST 


at their 
Tunstall Laboratory, Sittingbourne, Keat 


A graduate in physiology, pharmacology, 
veterinary science or related subjects, is 
invited to hun a team which 1s invesugating 
the effect of a wide variety of chemical 
substances on mammals, birds and fish 
Postgraduate experience within the fields 
of animal behaviour, metabolism, clinical 
pathology, nutrition or pharmacology 1s 
desirable 


earch and technical facilities are 

in a new laboratory Salary in 
accordance with age, qualifications and ex- 
perience Five-day week, staff restaurant, 
excellent) pension scheme Please write, 
giving details of qualifications and experi- 
ence to 


Personnel Recruitment /R.P., 
“Shell Research Limited 
St. Helen's Court, 

Great St. Helen's, 

London, E.C.3. 


REPUBLIC OF THE SUDAN 

Applications are invited from those suitably 
qualified to fill vacancies in the Research 
Division of th f Agriculture, Sudan, as 

rc Research Officers 

(a) Chief Entomologist (reference 4° 407 

(b) Chief Agronomist (reference 4/400) 

(c) Chief Pathologist (reference 4/400) 

Candidates must hold an appropriate first-class 
honours deegre¢ Experience of research work in 
the tropics is desirable but not essential Those 
selected will be required to conduct research on 
problems of practical importance in their own 
particular field and assume responsibility for 
supervising teams of research workers Appoint- 
ment will be on long term contract, the length 
of which will be determined between the Ministry 
and the successful candidate. but in any case not 
less than five years Salary will be by mutual 
agreement based upon the successful candidate's 
age qualifications relevant experience A 
variable cost « iving allowance is payable and 
an initial or nee iS paid on appointment 
There is no incor tax in the Sudan at present 
Annual leave c at the rate of seven davs per 
month 

Applications shor se made, in writing, giving 
fullest details of age fications and experience 
ind quoting ; \ ference, to the Appointments 
Section, Sud 3 Cleveland Row, St 
Closing date: February 
25, 1961 


UNIVERSITY OF CANTERBURY 
CHRISTCHURCH. NEW ZEALAND 
LECTURERS IN CIVIL ENGINEERING 

Applications are invit or the above-men- 
med posts Applicant have a degree 
n civ engineering of a recognized university 
teaching experience at a university, or have held 
a responsible positior ran civil engin- 
eering. The salary e rate of £1,250 
per annum, rising by annual increments of £75 
\K annum ymmencing salary will 
nee with qui ations and experi- 
ved fares nristchurch will be 
appointee, his wife and children. 
tual removal expenses will be 
n limits 

and information as to the 
jon should be obtained from 
Secretary, Assoc ation of Universities of the 
British es ith, 36 Gordon Square, Lon- 
don, W.C Applications close, in New 

Zealand hor London, on March 31, 1961 


elxiv 
| 

| | 
| 
| 
ra 
the nics transt and 
road safety in these regions Sect a 

Harmondsworth and work involves regular visits * 
| overseas with n som instances, postings for Z 
periods of one to two years on specific projects. | ae 

Salary Within range Senior Scientific Officer See 
2 64 ‘ 30 to £1.20 

ig 


1961 


February 4, 


CHELSEA COLLEGE OF SCIENCE 
AND TECHNOLOGY 
MANRESA ROAD, S.\W.3 

DEPARTMENT OF PHYSICS 
The Governing Body invite applications for the 

post of Lecturer or Assistant Lecturer (Grade B) 

from Physicists with good academic qualifications 

experience in experimental and = theoretical 


Lecturer 

£1,550 Women, 
(Grade B): Men 
Women, £630 to 
training and graduate 
London Allowance 


salary scales are as follows 
£1,370 by £35/£40 to 
9%. to £1,550 Assistant 
£27 10s. to £1.150 
additions for 
There is in addition a 
or t5l, according to age 
culars and forms of application 
to the Governors, to whom 
should be submitted not later than 
1961 


plus 


from the 
ipplications 
February 18 


UNIVERSITY OF LEEDS 
DEPARTMENT OF CHEMICAL PATHOLOGY 
Applications are invited for appointment of 
Analyst in the Department of Chemica! Pathology 
The post is comparable with the Nationa! Health 
Service Basic Grade Biochemist, and includes work 
n the Hospital Biochemistry Laboratory, with op- 
portunity for research and study towards a higher 
degree Salary on the £710 by £30 to £560 
by £35 to £1,000 a year jing to age, qualifi 
d experience Candidates should have 
econd-class degree in chemistry or bic 
or considerate expericnce in analytica 


Seale 


accor 


stating date of birth 
together with the 
d reach the Regis- 
whom further 
Febru 


ons (three copies) 
uons and experience 
three ref sho 
niversity, Leeds, 2 (from 
be obtained) not later than 


cerees 
the I 
lars may 


1961 


AUSTRALIAN NATIONAL 
UNIVERSITY 

SCHOOL OF GENERAL STUDIES 
SENIOR LECTURER OR LECTURER IN 
PHYSICS 
invited for appointment to new 
leve! of Senior Lecturer 
or Lecturer More than one appointment may be 
made The salary range for a Senior Lecturer is 
£A4.2.400 by £4.100 to £A4.2.900; and for a Lec 
turer, £4.1.649 by £4.90 to £A4.2,3600 Com- 
mencing salary will be in accordance with qualifi- 
cations and experience 

Further information and the summary forms 
which must accompany an apptication may be ob- 
tained from the Secretary, Association of Univer- 
sities of the British Commonwealth. 36 Gordon 
Square, London, W.C.1 Applications clos¢ n 
Australia and London, on March 4, 1961 


UNIVERSITY OF TORONTO 
DEPARTMENT OF MATHEMATICS 
Applications are invited for vacancies in the 
Applied Mathematics Section of the Department 

Preference will be given to applicants with 
perience in quantum mechanics and 
dynamics Rank and salary will depend on 
qualifications and experience Superannuation 
and removal allowances are available 
Applications should be sent to Professor D. B 
DeLury, Chairman, Department of Mathematics 
University of Toronto, Tor S Canada 


UNIVERSITY OF ALBERTA 
DEPARTMENT OF CHEMISTRY 
POSTDOCTORAL FELLOWSHIPS 

$<.500 tax free for 12 months, in all areas of 
chemustry 
Apply: H. E 
trv, University of 
Canada 


Applications are 
Posts in physics at the 


nto 


Department of Chemis 
Edmonton, Alberta 


Gunning 
Alberta, 


MAKERERE COLLEGE 
UNIVERSITY COLLEGE OF EAST AFRICA 
Applications are invited for (a) Lectureship or 
(b) Assistant Lectureship in the Department 
Mathematics Salary scales (a) 380 wo £2,181 
per annum, £1.098 to £1,251 per 
Entry point ned by qualifications 
perience Child allowance 
annum per (maximum £150 per 
Passages fk jf (up to 


ang = family 
adult passages) on appointment, termination and 
leave (three m n 


every 21 months) t 
according to quarters provided £45 to £84 per 
annum (including basi 


furniture) 
Detailed applications (six copies), naming threx 
referees, by February 28 


annum 
and ex 
£50 per 
annum) 
four 


1961, to Secretary, Inter 
University Council for Higher Education Overseas, 
29 Woburn Square, London, W.C.1, from whom 
further particulars may be obtained 


NATURE 


UNITED OXFORD HOSPITALS 


Applications are invited for the post of Senior 
Technician in charge of the Cardiac Department 
vf the Radcliffe Infirmary, Oxtord The Depart 
ment ts responsible for all forms of routine in 
vestigation connected with the advanced diagnosis 
of cardiovascular disease In addition, it is 
closely associated with a University Department 
and is engaged in research requiring the design 
ot Prototype equipment Applicants from 
[.M.L.T Physics or ardiological Grades, 
those with similar scientific experience 
scale: £710 to £905 per annum 

Apply, naming two referees, to the 
Governor, Radcliffe Infirmary, Oxtord 


GON ERNMENT OF WESTERN 


NIGERIA 


VAC 


POSTS OF 
CONSERVATORS OF 


invited r several posts 
Forests 


ANCIES FOR 


ASSISTANI 
FORESTS 


Applications are 
of Assistant Conservators 
A degree in Fx 
University in the lt 


Qualifice restry from 


a recognized 
Kingdom 


ALLONS 


General forestry admuinistr 
f a Forest Reserve or a gro 
Reserves Candidates may 

charge of a Province, a group 

vr a Division and will be 
the detailed day-to-day administration 
the forest activities within his charge 


Duties 


responsible 


Appointment On contract 
tor one or two tours of 12 to 18 months 
each in the first instance. Salary is between 
£1,200 and £2,160 per annum, according 
to experience since qualifying In addition, 
gratuity is paid at the rate of £37 10s. for 
each completed three months service Free 
first-class passages for officer and his family 
on first appointment and when proceeding 
yn leave ; free medical treatment for officer 
and his family Accommodation is provided 
it low rentals 


Condition of 


Method of Application Applicati 
should be completed in triplicate on the 
Prescribed form obtainable from the Off 
cial Secretary (Recruitment Branch), Office 
of the Agent-General for Western Niger 
178 202 Great Portiand Street, London W 1 
from whom further particulars may 
btained 


also be 


Closing date : February 25, 1961 


UNIVERSITY OF LIVERPOOI 
ACCELERATOR PHYSICIST 

A post of Assistant Lecturer or Lecturer is 
available in the Department of Physics for an 
accelerator physicist The holder w take part in 
the further development for research of the De part- 
ment’s 400 MeV. synchro-cyclotron, and wil! 
undertake normal teaching duties Applicants 
must be honours graduates in physics or electrical 
engineering, and they should have practic 
perience in applied physics, electronics wr elec 
trical engineering. The initial salary will be in the 
range £900 to £1,650 per annum. with F.S.S.t 
benefits 


also 


ns, stating age, qualifications and ex- 

ether with the names of three referees 

ceived not later than March 1. by the 
Registrar, from whom further Particulars of the 
onditions of employment may be obtained 
Ref CVIN 


STOKE MANDEVILLE HOSPITAL 
AYLESBURY 
Assistant Biochemist required in the Area Patho- 
logy Laboratory based at the above Hospital Ap 
plicants should = px first ond-class 
irs degree in chemistry or biochemistry 
Whitley Council conditions of service 
. .150 per annum after 
entrants onl a mary period 
offers variety of expericnce 
equipped and pleasant laboratory 
Applications, giving full details 
etc together with names of two 
forwarded to the Administrative 
as possible 


SSESS or sec 


probat 


qualifications 
referees, to be 
Officer as soon 


clxv 


UNIVERSITY OF NEW ENGLAND 
ARMIDALE, NEW SOUTH WALES 
LECTURER ‘SENIOR LECTURER IN PURE 
MATHEMATICS 

Applications are invited for the above-mentioned 
position. Commencing salary will be fixed accord 
ing to qualifications and experience within the 

of £A4.1,730 by £A.105 to £A.2.435 for 
cr and £4.2,550 by £A.95 to £A.3,000 for 
turer, plus a cost of living allowance 
amounting to £A.29 per annum Pro 
made for superannuation, travel and 
expenses and assistance in buying or 
a house 

information may be obtained from the 
th nor Universities of the 
nmonwealth Gordon Square 
close, in Australia 

1961 


OLDCHURCH HOSPITAI 
ESSEX 


09 Beds) 
RADIOTHERAPY DEPA 
n r Techniciar 


Road. Romt 


RHODES UNIVERSITY 
GRAHAMSTOWN, SOUTH AFRICA 
PROFESSOR OF PURE MATHEMATICS 
Applications are invited for the above-mentione 
st from July, 1961 The salary sca s 
£100 to £2,700 per annum A vacation savines 
mus, as in the Public Service, is payabl 
experience and academic qualifications 
> taken into account in fixing the commenc 


also 


ation forms may be 
eretary, Association of Un 
versities of the British Commonwealth. 36 Gordor 
Square. London, W.C.1 Applications c 
South Africa and I March 20 


UNIVERSITY COLLEGE 
SOUTH WALES AND 
MONMOUTHSHIRE 
DEPARTMENT OF CHEMISTRY 
Applications are invited tor the post of A 
ant Lecturer at a salary on the scale £850 by 
to £950. The applicant should have special qua 
feations in chemistry or in 
hemistry 
Applications (six copies) 
three referees, should be 
University College. Cathays 
whom further particulars 
Closing date for applications, February 28 


CHELSEA COLLEGE OF SCIENCE 
AND TECHNOLOGY 
MANRESA ROAD, LONDON, SW.3 
A Scientific Assistant is required for the main 
tenance of physical instruments including spectro 
photometers and radiochemistry equipment 
Duties will also include certain routine measure 
ments and demonstrations. The person appointed 
will be directly responsible to the Heads of the 
Departments of Chemistry and Pharmacy. Salary 

scale £940 by £40 to £1,000 per annum 

Further details of the appointment available on 
application Closing date for applications 
February 18, 1961. 


Particulars 
tained from the 


app 


ose, if 


1961 


OF 


ndon. on 


pPhvsica 


giving the nar 
sent to the Registrar 
Park, Cardift 
may be 


tren 
1946) 


CANCER RESEARCH 
Royal Cancer Hospital Physicist required in 
Department situated in Roval Marsden 
Ilham Road, S.W.3, for work with 
e isotopes, particularly tracer techniques 
‘le-body countir Appointment in Grade 
Ill (£1,050 to £1,250) or Grade IV (£850 to £950) 
with Lon w“ allowance and 
FSS. nitial salary depends on age, qualifica 
tions and experience Apply, with names of thre« 
referees, to the Secretary, 33 Sumner Place, S.W 
quoting ref 300 'G/9 


INSTITUTE of 


ATE WITH EXPERIENCE 
vacancy in the 


SCIENCE GRADI 
in Bacteriology required for a 
Dysentery Reference Laboratory, Public Health 
Laboratory Service at Colindale Apply The 
Director, Central Public Health Laboratory. Colin 
dale Avenue, London, N.W.9 


—......... 
pt 
| 
| 
| 
| sen h required for the 
| above Der Je Physics Work 
| shop. Isotope Laboratory, Radium and Mouk 
| Room work Instru nt r Physics Workshor 
experience ssentia Salary *£5°0 to £710 per 
annum ; semor gra 0 to per annun 
eae uted | would be ar able to suitably qualified persor 5 
Applicat quoung Ref. 17 39 vine 4 
h | Names of two reterees and or copy of testimoma 
enet est to the Group Secretary. Romford HMC Oid 
Apr in hurch omtord 
trar | of 
| 
part 
ary 25. 
| | 
} 
| 
| 
TS 


olxvi 


UNIVERSITY OF MANCHESTER 
ted for the post of Resear 
Machin 


ations are inv 
nt npulng 
ance 

Applic 
ted will be r ASSIST 
s nd desien tron 


salary 


cr than 
versity 
lars and 


POSTDOCTORATE FELLOWSHIP 
IN NUCLEAR PHYSICS 


Research Council of Canada Post 

owship will be available in 1961-62 

in nuclear spectroscopy or 

Physics Department of 

stipend, which is tax 

a single person and $5,000 for 

be addressed to Dr. H. W 

Department of Physics, Queen's University 
Canada 


Tavior 
Kingston 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
RESEARCH STUDENTSHIPS IN 
GEOCHEMICAL PROSPECTING 
Applications a nvited trom 


Ontario 


Gradu 
Geo 


Ge 
ates R “St ships in 


600 to £800 per 


try « 
Oct 


GLASGOW 
rics 


UNIVERSITY OF 
MECHAN CHAIR OF AERONAIT 
FLUID MECHANICS 

ty ¢ rt w tiv 

Mechan ¢ r of 


Pr at s (20 cop 


ater than March | 
ROBT. T. Ht 
Secretary Un 


’ 1941 
TCHESON 


ersity Court 


UNIVERSITY OF LIVERPOOI 
Applications are invited for three Leverhulme 
Postgraduate Fellowships. two in the Faculty of 
Science and one in the Faculty of Engincering 
tenable for one year at the value of £600, and 
renewable for a second year 
Applications, three copies 
qualifications and experience, publications, re 
work in progress and completed, and an 
of the proposed field of research, together 
names of two referees, should be re 
ceived not later than March 1, 1961. by the 
Registrar, from whom further particulars may be 
obtained 


Ref.: CV 


stating age, details 
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tor 


OF 

nvites 
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work tor an 
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ne is ured 
range of $2.200 to 
ademic 
Py April 

be Mained 


THE 
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advance 
although 
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qualified 

PhD.) in 

train 

n the 
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t require 
the ac 

completed 
wmation may 
Delwiche Leb 
University Ithaca. 
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Cornell New 
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Physicist 
wy for testing 
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LIMITED 
y for 
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App 


age 
than 


materials rons 
with 3 
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interestun 
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expanding 
ntributory 


congema) atr 


confidence, to 
age. together with 
Present Salary 


Manager 
expenence 


ng 


and 


NATURE 


PHYSICIST 


An attractive post with good prospects 
exists for a young Assistant Technical 
Officer (physicist) in the Research and De- 
velopment Department, of Imperial Chemi- 
ca) Industries, Lid. Stevenston, Ayrshire 
He will work on the evaluation and testing 
of the large established range of silicone 
products including rubbers and resins, and 
on experimental! silicone products The suc- 
cessful candidate will be in charge of a 
team. 

Wide experience of classical physics is 

fed and, preferably the candidate should 

some specialization in electronics. The 
minimum qualification, in addition to ex- 
perience, is the Higher National Certificate 
or its equivalent The right man will have 
good prospects of promotion to Technical 
Officer status 

Ihe Company operates a five-day weck, a 
contributory Staff Pension Fund and a 
Profit-Sharing Scheme 

Applications, giving age, qualifications 
and previous experience, should be sent to 

The Staff Manager, 
Imperial Chemical 
Industries, Limited, 
Nobel Division, 
460 Sauchichall Street, 
Glasgow, C.2. 


A SENIOR MICROBIOLOGIST 


thing to take 
Ological Laboratory 
ic Production. 
shou'd be qualified and pre- 
had previous experience of 
1 Assay methods, sterility test- 
mtenance techniques 
yntributory pensions 
and staff profit sharing schemes in operation 
Apply in writing. giving details of age. 
qualificaticns and experience to: Personne! 
Officer, Beecham Research Laboratories 
Lid., Clarendon Road, Worthing, Sussex 


charee of 
associated 


is required at W 
the Microb 


THE ROYAL COLLEGE 


SCIENCE AND TECHNOLOGY 
GLASGOW 


SENIOR LECTURESHIP IN 
INORGANIC CHEMISTRY 


Applicat are invited for the above post in 
Department of Chemistry The appointment 
date from September 1, 1961, and 
the salary scale £1,97S by £75 
family allowances and F.S.S.U 
Applications should be lodged with the Secretary 
f the College, George Street, Glasgow. C.1 (from 
hom further details be obtained), not later 
than March 15, 1961 


ns 
the 


wil 


may 


UNIVERSITY OF CAMBRIDGE 
| Applicatons are invited for a University 
| Demonstratorship in Metallurzy: appointment wil 
from October 1, 196! Applications close on 

1961 

duties. salary. etc.. may be 

F. B. Kipping. University 

| Laboratory. Lensficld Road. Cambridge 


obtained 
Chemica! 


j Officer 


COUNTY BOROUGH OF 
ROTHERHAM EDUCATION 
COMMITTEE 
ROTHERHAM COLLEGE OF TECHNOLOGY 
DEPARTMENT OF PHYSICS 

Assistant Lecturer, Grade B (man or woman), 
to teach Physics in courses leading to National 
Certificates in Applied Physics, Engineerine, Metal- 
lurey and Chemistry and to the General Certificate 
of Education at Ordinary and Advanced Levels 
Man. £700 by £27 10s. by £37 10s. to £1,150; 
woman, £630 by £22 by £26 to £920 plus equal 
pay increments to £1,150 "lus additions for cer- 
tain qualifications. 

Application forms and further particulars may 
be obtained from the undersigned to whom com- 
picted forms should be returned within fourteen 
days of the appearance of this advertisement. 

R. BLOOMER, 
Director of Education 
Education Offices 
Rotherham 


February 4, 1961 


NEW COLLEGE 
OXFORD 
RESEARCH FELLOWSHIPS 

The College proposes, if candidates of sufficient 
merit present themselves, to elect to three Research 
Fellowships. 

The Grocer’s Company Research Fellowship 
which has a stipend of £900 a year, is available 
for a candidate who wishes to work in one of the 
biological sciences 

The Guinness Research Fellowship, which has a 
stipend of £950 a year, is available for a candi- 
date who wishes to work in one of the biological 
or physical sciences but, where candidates of equal 
merit present themselves, a candidate in one of 
the biological sciences will be elected. 

The Kennedy Research Fellowship, which has a 
stipend of £900 a year, is offered without any 
restriction on the field in which the successful 
candidate would be expected to work 

Each Fellowship will be tenable from October 1 
1961, for three years in the first instance with a 
possibility of renewal for not more than two 
years. 

Rooms, etc., F.S.S.U. For further details apply 
the Warden, New College, Oxford 


COMMONWEALTH 
MYCOLOGICAL INSTITUTE 

Applications are invited for the post of Abstrac- 
tor. Candidates should have sound knowledge of 
German and Dutch and ability to abstract in 
English from these languages. Scandinavian and 
Spanish and Portuguese laneuaees an added 
qualification. Knowledge of microbiology and/or 
botany an ady Salary according to quailifi- 
cations and experience in the range £640 to £1,325 
per annum 

Apply in writing, 
Kew 


antage 


the Director, Ferry Lane, 


NEW COLLEGE 
OXFORD 
THE STONE-PLATT STUDENTSHIP 
The College proposes, if a candidate of sufficient 
merit presents himself, to elect to the Stone-Platt 
Studentship without restricti of subject. 
Studentship w be tenable fr 
for two y n the first instance 
of renewal Stipend of £750 a vear 


apply 


ars 


Warden, New 


INSTITUTE 
m tne 
Starting 


TIN RESEARCH 
Graduate required to JCTLAK( 
mistr iwfac Minimum 

’ heation of research 
exists for the sub- 
degrees PSSA 


research 


rtunity 
higher 


Director T Research 
Greenford, Middlesex 


(ANIMAL VIRUS 
invites applications 


Ann ns to. the 
t ad 


Institute aser R 

RESEARCH INSTITUTE 
Diseases), Pirbright. Surrey. 
Assistant Experimental Officer or Assistant 
Scientific) in Biophysics Department Work 
nvolves application of physical-chemical methods 
(clectron-microscopy, electrophoresis ultracentri- 
fugation etc.) to study mainly of foot- 
ind-mouth disease Applicants should have, or 
be studying for, H.N.C Salary dependent on 
age and qualifications in Assistant Experimental 
scale £625 at age 22 rising to £983, or 
(Scientific) scale £453 at age 22 rising 


of viruses, 


Assistant 
to £723 
Applications to the Secretary 


STUDENT TECHNICIANS REQUIRED IN 
‘he Department of Patholoey, Connaught Hos- 
pital, Walthamstow, E.17 Facilities for training 
and study for the examinations of the I.M.L.T 
Salary in accordance with Whitley scales Apph- 
cations, with copies of two testimonials. should be 
sent to Secretary, Forest Group H.M.C., Lane- 
thorne Road, E.11. 


TECHNICIAN REQUIRED BY ZOOLOGY 
Department. University College London, Gower 
Street, W.C.1, to assist in research of Professor 
P_ B. Medawar and his group on transplantation 
Previous experience in this ficld not essential 
G.C.E. (A) level in either biology or zoology 
desirable.—Application forms from Secretary, 
Zoology/! 


ROYAL VETERINARY COLLEGE 
Laboratory Technician required in the Department 
of Physiology. Salary scale, £490 to #675 per 
annum plus London weighting Qualifications 
allowance payable additionally in certain circum- 
stances Superannuation scheme.—Applications, 
with full particulars of age and experience, to 
Assistant Secretary, Royal Veterinary Qollege, 
Royal College Street, London, N.W.1. 
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start r Successtul app ants | 
will carry out field work overseas during not mor —“C*si—SCSCsCSCSCSCSCSCSC‘iaR, ad 
than two terms 
Apply Dr. Webt G ey Departmer 
Imperial College. London, S.W before June ! | Eye 
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and | M I Chair is a full-time Ne 
appointment | 
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Further details and 
from Professor A 
Bacteriology 
York. USA 
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from men un versity ae 
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tria research experience. preferably connected 
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topics adiography, Internal Friction, Ultra- 
APPOINTMENTS WANTED LECTURES AND Serene | — ddy Currents, Surface Crack Detectors, 
ectrom i Methods of Quality Control 
RESEARCH MANAGER OF PHARMA- and Economics 

ceutical Company, ideas, talent, initiative and | 
drive stifled by unimaginative seeks new Full particulars and forms of application from 
appointment Ph.D... F.R.I 40 ADVANC ED COU RSE ON ad Department of App ied Physics 
years old, 20 years experience chemotherapeutic I p , ae | Lanchester ollege of Technology, Priory Street 
research Preferably Cheshire area Box 49 RADIAI ION I ROI EC I ION ic ntrv . 
G — and Son, Ltd., 1 Clement's Inn held at the 

jon, W.C.2 


HARWELL REACTOR SCHOOL 


a SALE AND WANTED Fourth Course— April 19 to July 18, 1961 NORTHERN POLYTECHNIC 
ANY BACKNUMBERS AND HOLLOWAY ROAD, LONDON, N 7? 


volu s of Nature v ted Aliso learned and The Course its intended for persons ot 
scientific vurnals, transactions f most kinds good academic standing who are working in 
Further: Notes and Queries, the Annual Register or entering the field of Radiation Protection 4 
Quarterly Review, Palmer's and or the Offical It is especially concerned with the protec 
Index to the Times. British National Bibliography tion of the workers in installations having on Tuesdays from 6.30-8 p.m. commencing 
English Catalogue of Books, Journal Royal Philo- high levels of radioactivity, such as radio- on March 7, 1961, 
sophical Society, Roval Statistical Society, etc chemical plant, high level laboratories and Scope: Introduction and scope of infra 
Pordes. 138 New Cavendish Street, London reactors, and with the control of waste red spectroscopy and infra-red spectra of 
MUSeum 5250. products The theoretical part of the Phosphorus and steroid compounds Lec 
course, which includes the basic scientific tures on instrumentation including inter 
METER MUIRHEAD BATTERY principles, consists of about 100 lectures ; ference filters, the KBr region, linear scale 
operated portable pH meter. Model Number expansion ¢ ment and Gol aad othe 
D449A complete with batteries, glass electrode the majority of these are by members of 
one spare), and buffer tablets—Offers to the staff of the United Kingdom Atomic modern detectors At the last meeting 
Administrative Officer Nutritional Research Energy Authority, but specialist topics are severe’ well-known instrument makers will 
Unit, Huntingdon Telephone Huntingdon 1122 covered by members of the staffs of other be giving demonstrations of various equip 
bodies, including among others the Medical ment and accessories 
Research Council, the Agricultural Research Fee for the Course Ils. 
yuncil, a sti 
NATO GRANTS laboratories of the Reactor Schc~', and Gerad, Head of the Deparment of 


in 
Chemistry 
f participation in 


fo he various laboratories and installations in the 
CANADIAN THEORETIC AL PHYSICS Atomic FEnerey Research Establishment 
SEMINAR 
siue $7450 (42 


INFRA-RED SPECTROSCOPY 


course of four lectures will be given 


There is a comprehensive programme of 
vi ISitS, including a short tour of the tactories 


|| TRADE ANNOUNCEMENTS 


A at 


For further information and forms of SILICA CONES AND SOCKETS. VITREO 
application, write to: sii stlea tubing. polished silica discs and giazed 
The Manager, Reactor School sheet always in stock.—-Custom built silica / quartz 
Atomic Energy Research Establishment, apparatus from Jencons. The Silica Centre, Mark 
Harwell, Didcot, Berkshire Road, Heme! Hempstead, Hertfordshire. Boxmoor 

464) 


ANCHESTER COLLEGE OF | BRIGHT'S REMOTE COLD CONTROLLED 
| (cryostat) tom built for produ 

sections for rap id diagnostic bio Psic 
- O ull information on request to Bright’s Refrigera 
POSTGRADUATE STUDENTSHIPS DEPARTMENT OF APPLIED PHYSICS tor Sercien Ltd., 399 Portobello Road, London 


line for application 


Applications are invited for twenty scholarships ‘RECENT ADVANG CES IN 
for study at Soviet universities for the academic NON-DESTRUCTIVE TESTING 
year 1961-62. ce aws are open to post- Fibruary 23-24, 1961 
graduate students cu n ngaged in study or short course ft shysicists and engineers 
research at universitie equivalent institutions be held on Thursday and Friday, February z= 
Undergraduates now heir fi year may be | z 24, 1961, ard will include the follov 
considered Applicants must be of British nation- 
ality and have a working knowledgc of the 
Russian language 
Outline particulars and applicatior 
which a stamped, self-addressed olses : BRIGHTON TECHNICAL COLLEGE 
lope should be sent, are obtainable fro the 
mpleted application forms must be re AUTOMATIC PROGRAMMING INFORMATION CENTRE 


ish Council by February 


NUFFIELD FOUNDATION 


ee ALGOL 60 PROGRAMMING SCHOOL 


The Nuffield Foundation, as part of its pro- 
gramme for the advancement of biological studies, to be held at 
is prepared to offer for the academic year 1961-62 
a limited number of scholarships and bursaries to 
enable persons who have graduated in physics, BRIGHTON TEC HNICAL COLLEGE 
chemistry, or mathematics or engineering, but who a 
have had no training in a biological subject, to April 5 and 6, 1961 
receive such training in biology as will enable 
them in due course to undertake research and Tutors: E. W. DIJKSTRA  (Matermatisch Centrum, Amsterdam) 
teaching in the United Kingdom in the biologica! F. DUNCAN (The English Electric Co., Ltd.) 
sciences The scholarships, which are senior 3 
awards, are intended for persons who have already P. LANDIN (London) 
undertaken some postgraduate research in their P. NAUR (Regnecentralen, Danish Institute of Com- 
own subiect. The bursaries are intended to enabie puting Machinery, Copenhagen) 
those who have recently graduated to complete a J 
course of training in biological subjects including, M. WOODGER (National Physical Laboratory) 
if considered necessary. a full honours degree 
course in biology In the case of both scholars The object of the school will be to provide those attending not only with an 
and bursars the Foundation will pay the cost of opportunity to hear authoritative explanations of the language, but also, to write short 
university and/or college fees in addition to a exercise programmes or sections of programmes in ALGOL under expert supervision, 
maintenance award. Graduates of universities in and to discuss difficulties with the tutors in “* Question and Answers" sessions. 
the United Kingdom, of either sex and preferably 
between the ages of 22 and 35, are cligible to Fees (not including accommodation): Subscribers to A.P 
apply THREE Pou INDS PER STUDENT 

Applications for awards in 1961 must be re- Others: 
ceived before April 1, 1961, by the Director, the : . ‘ 
Nuffield Foundation, Nuffield Lodge, Regent's FIVE POUNDS PER STUDENT 
Park, London, N.W.1, from whom full particu- Fall details may be obtained from the Automatic Programming Information Centre, 


lars and can be obtained i 
RRER-BROWN, C.BE., Department of Mathematics, Brighton Technical College. 


oan a the Nuffield Foundation 


MICROSCOPES GOOD SECONDHAND 
Microscopes {rom —" to £100, various makes and 
types for medic . biology. pharmacy, botany 
Tested by the re sclaliens Wallace Heaton Ltd 

New Bond Street, London, W.1. 
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RESIN 
IMPREGNATION 


of wire-wound 
components 
under vacuum 


N.G.N. new ‘Resin-impregnating Plant’ not only ensures 
better and far more thorough impregnation of all types 
of wire coils—its faster cycle of operation, coupled with 
carefully designed thermostatic control of vessels and 
pipework, plus full bore resin transfer valve, all combine 
to speed output while reducing costs. 


Work chamber is evacuated to 1 micron Hg. to degas and 
dehydrate components which are then impregnated under 
a pressure of 80 Ibs. p.s.i. 


Surplus impregnant is completely recovered. Absolute 
reliability, both as regards thoroughness of impregnation 
and regular output is assured. 


Enquiries for special plant to user requirements are 
especially welcome. 


N.G.N. ELECTRICAL LIMITED 


AVENUE PARADE, ACCRINGTON, LANCS Tel: Accrington 35611-2 


THE NEW 


(TYPE C.T. 3) 


STABLE 
PERFORMANCE 


The bath may be used with either water or oil. 


COMBINING 


readily interchangeable. 


New Temperature _ 
Control System with 


no moving part 


wAn accuracy betcer 
than 0.01°C. at 100°C. 


The 


any part of the control 


replacement of 


gear, heater or stirrer 


without draining the 
bath 


area double bs 
on each side 


‘Te THERMOSTATIC BATH 


A CONSTANT TEMPERATURE BATH 
LONG TERM 


The tem- 
perature range covered by the contact thermometer is either 
10 C. to 70 C. or 70 C. to 130 C. Both thermometers are 


BA R B” LEAD-THROUGHS 


STAND-OFFS 


PLUGS & 
SOCKETS 


In a wide variety of 
types and sizes 


Particulars on 
application. 


TYPICAL CHARACTERISTICS 
TYPE 156 LEAD-THROUGH 
VOLTAGE 3kV working voltage for 
laboratory use. [kV under tropical 

conditions. 

CAPACITY Less than .75 mmf. 
TEMPERATURE —5S5 C to + 200C. 
RESISTANCE TO PULL in either 
direction 20 pounds 


CHASSIS THICKNESS, 
j mended for 16 in. 


recom- 


affords maximum 


CHASSIS HOLE. 


.156 in. diameter 


vision 


at any 


up to 


LABORATORY THERMAL EQUIPMENT LTD. 


Tel. : Saddleworth 2788 


for 


130°C 


isometry 


temperature 


GREENFIELD, Near OLDHAM 


ENGLAND 


Enquiries invited for other dimensions 
and types. 


OXLEY DEVELOPMENTS CO. 


LT 
PRIORY PARK, ULVERSTON, NORTH LANCS. 
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Plessey 


new 


Pulse Height 
Analysers 


These important contributions eamma spectrometr 
lechmque were designed at Harwell and are manufactured 
under licence from the U.K 


99-CHANNEL 
Channel width of 100 mV, usually requiring 
little pre-amplification. 


Adjustable back-bias permitting analysis of 
any 10 V band between 0.5 V and 30 V. 


Dead time for n** channel 40 - 2(n + 1) usec. 


Ferrite core data storage with capacity of 
2° counts per channel. 


Decimal readout by Dekatron indicators or 
spectrum c.r.t. display. 


Extensively transistorised. 
High stability and linearity. 
Built-in test facilities. 


Readily converted to use as a time-of-flight 
spectrometer. 


SINGLE CHANNEL 


Constructed on the “2000” Series unitised 
system. Adjustable threshold and channel width 
The small variation of time delay through the 
circuit makes the instrument particularly suitable 
for operation in coincidence counting systems 


Plessey engineers are readily available to discuss 
the application of these analysers with you, or to 
assist on any problems you may have which are 
associated with gamma spectrometry generally 


WEEDON ROAD, NORTHAMPTON 
Telephone: Northampton 4966 


Overseas Sales Organisation: 
Plessey International Limited, Ilford, Essex 
Telephone: liford 3040 Telex: 23/66 
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Trilux = Screw 
Condenser Micrometer 
Enables light field, dark field, and phase Et Eyepiece 


contrast microscopy to be carried out in ot 


quit k succession, 
1 For 


accurate 


measurements 


with 


your 


MICTOSC ope. 


ale 


Vernier 
Measuring 
Microscope 4 


3 


Available 


with 


designed : 


either OW 


has 


English 


light- 


or 


dimming 


metric 


rheostat. 


Bie ales. 


C.BAKER INSTRUMENTS. METRON WORKS - PURLEY 
CROYDON SURREY CROYDON 3845-8 


B Printed in Great Britain by Fisner, Knigut & Co Ltv., The Gainsborough Press, St Albans, and petites by Macomiuti an & Co., Limitep, 
at St. Martyn's Street, London, W_C.2, and St. Martin's Press. 175 Fifth Avenue, New York 10,N Y , U.S.A.—-Saturday, February 4, 196! 
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